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Hyd@ranlic Transfer Mechanisms 

Tracer & Programmed Servos Combine. em:Welder 

Understanding Contamination — Part 2 

AN INDUSTRIAL PUBLISHING CORPORATION MAGAZINE Cam/Pilot Valves Give Smooth Furnace Door Operation 


High Efficiency Pumps Synchronize Die Loader 


hy ry vs 
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Proved... 


BY YEARS OF HARD 
EVERYDAY USE IN 
THOUSANDS OF PLANTS 


thilbyal 


QUICK-CONNECTIVE 
PUSH-TITE COUPLINGS 


—-AS EASY AS PLUGGING IN e ~ 
YOUR ELECTRIC SHAVER 


Quick connection and disconnection — as 


easy as plugging in your electric shaver. 
Instant automatic flow or shut-off. 


Factory assembled socket head cannot be 


readily damaged—or have component Write for the 
parts lost by casual tampering. Hansen Catalog 


Here is an always ready 


Locking pins afford large area contact aisauiin Ghia ain anual 


with Plug —reduces wear to a minimum, emermetion en eougtiags in 
© a hurry. Lists complete 
range of sizes and types of 
Hansen One-Way Shut-Off, 
Two-Way Shut-Off, and 


Straight Through Couplings 


Tamper-Proof Socket 
Head — with leak- Booth 512 Design Engineering Show 
Hest, Gunmen Detroit ¢ May 22-25 


wear, locking device 


Representatives in Principal Cities...See Yellow Pages 


SINCE 1915 : QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN MANUFACTURING COMPANY 


4031 WEST 150th STREET CLEVELAND 35, OH!0 





/when you specify 
Hanna cylinders 
and valves 





QUALITY* ECONOMY « SERVICE 


Your specifications are a part of Hanna Cylinder and Valve 
design because you get the features you want plus quality, economy 
and service. In addition you have a complete selection of the most 
modern cylinders and valves available. 

Hanna Cylinders and Valves furnish economical power for 
thousands of jobs. Not only are they economically priced, but 
the long life built into these products means that you will continue 
to operate at minimum cost. 

The service offered by Hanna and its more than 60 sales rep- 
resentatives in the United States, Canada, and Foreign Countries 
can’t be beat. Hanna Cylinders and Valves stocked at the Hanna 
factory and at many representatives’ offices help solve your 
“needed now” problems. Because of efficient Hanna production, 
“built to order’’ cylinders take only a few days. 


Be sure you specify Hanna for all your air and hydraulic 
Cylinders and Valves. 





HANNA POWRDRAULIC 
HYDRAULIC CYLINDERS 


2000 and 3000 psi non shock. 142” through 8” bores. 
FEATURING—Pressure Tightening Tube Seals * One Piece Steel 
Heads with Welded Mountings * Dual Seal Piston Rings 

* Fast Change Cartridge Gland * Lubricated Bearing 


Write for Catalog 900 


NEW HANNA AIR 
= AND HYDRAULIC 
HANNA T750 SERIES 
FLUID POWER 


i CYLINDERS 


1'/," through 14" bore sizes 
Flo-Set, Speed 


Hand oper- Flo-Pilot, Pilot Flo-Line, Sole- 
ated Unitite Control Valves. Cata- noid and 
Valves. Bulle- Valves. Bulle- log 263. Master Valves. 
tin 277. tin 276. Catalog 261. 


Bulletin 278. 


Foot Oper- 
ated Valves. 


in a variety of mounting 
styles and rod sizes. The 
latest in cylinder design 
with standard mounting di- 
mensions. Air to 250 psi, 
Hydraulic to 1000 psi. Ask 
for Catalog 801. 


CYLINDERS 

Air to 250 psi, Hydraulic 
to 750 psi. 1'/2" through 4" 
bores. Ask for Catalog 750. 


Phone your nearest Hanna Representative listed in Thomas’ 
Directory; consult ‘'Cylinders'’' in the phone book Yellow Pages; 


——> 


oa 


"4 


HYDRAULIC & PNEUMATIC EQUIPMENT + CYLINDERS * VALVES \( )} 


1741 ELSTON AVENUE CHICAGO 22, ILLINOIS 


see our catalog in Sweet's Design File. 
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y) KAPSEAL’ 


S>X_LONG LIFE, LOW FRICTION 
7. SEALING WITH 
KAPSEAL! 


The KAPSEAL’ is a Teflon” "‘boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


LONG LIFE Te Karseat- has beon tested ondynamic — CQMBINES WITH A STANDARD O-RING 


! be . . . The KAPSEAL comes in two styles, Kirn and Kex. KIn 


t 
sod when the ID of the seal is the sealing surface, 


y wer iis ' 
} logged re? O00 OO j Kex is used when the OD is the sealing surface 
Or i wllation it is performing , The KaApseaL combines with a standard O-ring and the 
at 1 PSI, combination can be installed in any gland that was de- 
ome : . : : signed for the O-ring only. The combination can also 
LOW FRICTION The Karseat. is made out of Telos for the O-ring only. The combination can aleo 
ye « used to replace stacks o rings giving a greatly 
. a : ; simplified design. A “‘buttoned-up” design is possible 
ef nt of fr n t} terial } ¢ me dos a sca “ 

; ee ; because the long-life, low-friction characteristics of the 
K APSEAL reduce seal replacement requirements to the 

extent that the mechanism can be sealed shut. 

reakout fric 


ts running friction WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 


, pce mination pr id good KAPSEAL is a trademark of Minnesota Rubber Co. 


ay the “a y to perform sat- Teflon is a trademark of the DuPont Company 
ynged periods of inactivity. 


FOR MORE INFORMATION ON THE KAPSEAL... 


FREE COVER TO BIND YOUR 
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EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J. 1. C. Interchangeable CQ). arene Series features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing easy removal and replacement . no cylinder dis- 
assembly necessary! 


BUSINESS STAFF 


Rosert D. Suarruck 
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Jay Myers 
N. G. Kiser 


ROBERT GAUVIN 


production manager 
circulation manager 


reader service 


FRANCHISE DEPARTMENT 
HarRour 


CHARD PLANCK 


ROBERTS representative 


production 


SALES OFFICES 

Cleveland 15 
sLJuaretine 2000-3000 PSI HYDRAULIC 212 Huron Rd., SU 
« 1%" to 12” bore e True cushion-automatic concentric alignment Ropert G. JOSEPH 
« 100% JIC interchangeable Positive piston locknut design 


New York 17 
« Delivery from stock! 


t 835, 60 E. 42 St., MU 7-342 
Lee Haas 
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« Space saving designs! 
Light weight! 
Full l to 1 Meehanite cartridge 
rod bearing. 
Precision honed heavy wall 
tubing —6 to 1 safety factor. 


e Spring loaded “V" packing on 
rod end gland. 


e Key type stainless steel locking 
ring. Allows 360° orientation 


of pipe ports. 
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@ New design opportunities published monthly by 


e To 370° rotation as standard The INDUSTRIAL PUBLISHING 
CORPORATION 


812 Huron Rd., Cleveland 15, Ohio 
Lester P. AURBACH 
Epwin M. Josern 
PAUL ROLNICK 

N. N. GoopMaAnN, Jr 
Les Haas 

CHARLES F. GeverR vice president 
Tom Dempsey asst. sec. treas 


« Safe, powerful torque 


« Air, oil, gas, water operation 
president 
« Zero leakage executive v.p. 


STANDARD ROTATIONS vice president 
0-100 0-280 


0-190 0-370 


vice president 


vice president 








AFFILIATED PUBLICATIONS: 


Material Handling Engineering 
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ON ALL STANDARD CYLINDERS AND ACTUATORS 
ping, Modern Office Procedures. 
Occupational Hazards, Power 


Transmission Design, Precision Me- 


FOR MASTER 
CATALOG 
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Complete bound file. Air and 
hydraulic cylinders. Rotaries 
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details and prices. SEND TODAY 
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1 e2%une fq COMPLETE RELIABILITY 


‘is the PLUS VALUE) 
NEW CATALOG FOR REPLACEMENT 7 


LINE OF ANCHOR HYDRAULIC ° : 
HOSE ASSEMBLIES, COUPLINGS, with this Embler 
HOSE AND FITTINGS 


rstrif Aste le 
t the with Anchor's medium and low 
ure One Wire Braid (SAE 100R1) Assemblies 
h Pressed-On Couplings or Reusable Couplings 
nor ible hydraulic fluids (Phosphate 
c's High Pressure Two Wire Braid s ix 
Pressed-On Couplings are Where threaded-type connectors can be eliminated 
— i. — . . Anchor’s field proven Industrial Hydraulic 
(Style QW-SAE 100R5) and Flanged Tube, Pipe and Hose Connections, Four 
om ; se (Styl WR . + ° 
— pm Ry au Bolt Split-Flange Type make excellent units for 
oan hese a connecting (1) hose assemblies to valve or pump 
Braid Hose (Style. HR-SAE parts; (2) hose to manifold; (3) pipe to pipe; 
andar b State R twe Rayen _ (4) pipe to hose; and (5) hose to hose... in high, 
mblies with Pressed-On, Clamp ; 
ad Gauubie Covstions — medium and low pressure systems. There are no 
For suction. low pressure or eravity flow \ ads é seats IV wi 
A eee, ee se Sler-Plo ‘Seial Woe ie threads to wear or tapered seats to groove with 
inforced Suction Hose (Style SW-SAE 100R4) these Anchor fittings. 
alos ue with Pressed-On or Clamp-Type Co Universally accepted by original equipment andy Anchor says: 
Also illustrated are Anchor Style PR Rubber manufacturers for their complete reliability under “Anchor field engi- 
) 1-Cotton Braid Hose and Style PQ Cotton - . sas : < . ne 
a oan an Ties adie aan all operating conditions . . . these Anchor fittings puree ger Ca gor 
!-Fast Couplings for low pressure are leak and blow-off proof... trouble-free...easier ‘e°o"'yY show you 
. e and industrial applications t t Stan t ; Jelly in tight s a how you save time 
| ; 0 connect or disconnect, especially in tight spaces. .,4 money with 
detailed specifications for Anchor high, medium The distinctive Anchor design of Four Bolt anchor Four Bolt 


wit! 


s section of Catalog No. D-2 gives 
7 =~ 


d lo pressur Clamp-T Reusable Co ing . . + . ° - < 
woe fe my aN Couplings for Two Wire Split-Flange Type, Industrial Hydraulic Flanged Split-Flange Type 
emo Be ig ER Ay be. Tube, Pipe and Hose Connectors eliminates costly - neces ao 

se 0 I eusabie Couplings : . . . e e, Fi 
for Style QW (SAE 100R5) and Style OWR pipe threading operations, separate unions and pe ~~ 
a; Se A Oe See fe swivel connections, enabling users to disconnect ions 
and Style R hose and reconnect hose lines many times without dam- 

Gotel,,s, seal pe, hecho 4Bee So | age or leaks 

lang g ac y upl fo - ss = ‘ ss a 
use, with the above mentioned hose. Also in Available in flange sizes ranging from 1” to 5”. 
luded are Anchor Split Flanges and components = ; 

Anchor's Hold-Fast Reusable Couplings, _ Write today for Anchor Catalog No. 403 which 
wide variety of styles and sizes, are described gives complete specifications. 

The Anchor line of Adapter Unions, Adapters 

Pipe Fittings and SAE Boss Fittings for hydraulic 

and industrial uses, with the largest variety of 


these combinatic no—etendeed, JIC, SAE, etc.—is ANC 13 (@): 1 Cou pling ore ht Inc. 


Copies of Anchor No. D-2 Catalog are available 

chor distributo or car 2 < a p 
— . ‘ire “ * a+ ay sting Ge A 317 North Fourth St., Libertyville, tl. 
North Fourtt , Libertyville, Illinois ; Branch Plants: Dallas, Tex., Plymouth, Mich. 
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See us at the 
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DESIGN ENGINEERING SHOW 


Cobo Hall, Detroit - 


May 22-25 


Tx welded tubing the name to look fpr is Ohio 


Beneath the four simple letters of the word ‘““OHIO” on steel tubing 
lie four major reasons for always looking for this famous trademark: 


Experience of over half a century practicing the tube maker’s 
art ... Custom Quality that always matches the tubing grade 
exactly to the application . . . Service that’s second to none. . . 
Unbiased advice because we make both welded and seamless 
in parallel size ranges up to 74%” OD. 


Let us “‘quote”’ on your next welded tubing job. We’re 
fast and we want your business. 


Representatives in principal cities. Check: THOMAS’, 
MacRAE'S, FRASER’S, SWEET’S FILE. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company + SHELBY, OHIO 


Seamless and Erectric Resistance Welded Stee! Tubing * Fabricating and Forging 
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we Years of Fluid Power 


Report No. 12,400 From Ojilgear App/ication-Engineering Files 


HOW OILGEAR-ESSO RESEARCH TEAM 


WORK SOLVED NEED FOR MORE COMPACT, 


LOWER COST, RELIABLE, HIGHLY ACCURATE, DYNAMOMETER AND STARTER SYSTEMS 


USER: Esso Research and Engineering Corp., Linden, New Jersey 
PROBLEM: New Equipment to conduct the exhaustive, ESSO RESEARCH REQUIREMENTS FOR A NEW 


standardized performance tests on all new fuels a 


nd DYNAMOMETER SYSTEM WERE: 1. Sharply re- 


lubricants, as required by the oil companies and engine duce installed cost and valuable test floor space. 2. In- 
manufacturers — to guarantee top-quality petroleum _ sure absolutely reliable, precise, loading and speed con- 


products for optimum consumer engine performan 


ce. trol over continuous periods up to 1,000 hours per test. 


These extended tests — carefully recorded and regulat- 3. Simplify test engine starting methods — normally 50- 
ed from operating control centers — are performed with hp motors are used to overcome high starting torques, 
standard test engines coupled to load-absorbing dyna- due to heavy flywheels and high internal friction. 4. Long 
mometers. Cradled, expensive electrical load absorbers __ life, maximum trouble-, and maintenance-free durability. 
were previously used to provide test engine control. 


LEFT: One of the Oilgeor-Esso Research centralized contro! centers for com 
plete recording, regulation, contro!, and operation of two test engines, and the 
Oilgeor servo-valve-controiied Dynamometer and Storters connected to them 
RIGHT: Rear view of 53,” bore by 8” stroke, Standard Single Cylinder Test 
Engine with Ojilgear servo-valve-controlied Dynamometer/Starter This ef 
ficient, compact, Oilgeor pump/moter unit is shoft-coupled to the test engine 

cronks the engine for starting — then absorbs ol! power produced dur 
ng testing Other system equipment — Oilgecr servo-volve Power Poks 
thet regulote the loods imposed on the test engines ond Oilgeor remote, cir 
controlled Type ‘‘DA"’ Variable Displacement Pump used for starting the test 
engines — ore mounted on the floor above to free volvoble test floor creo 
for additionol testing units 


SOLUTION: A completely new servo-valve-controlled 
Dynamometer and Starting System was Application- 
Engineered by Oilgear’s Servocontrol Division. In addi- 
tion to meeting all engine control and starting require- 
ments, these new systems were installed at 50% of the 
cost of comparable “universal” electric dynamometer 
systems. Addition of two more test units to this system 
will result in a saving of 65% for the four-ganged 
arrangement. The unusual, centralized starting system 
has adequate capacity to start a large number of test 
engines one at a time — and maintain the required 
supercharge on the dynamometer pump/motors during 
test-loading. Oilgear loading Pump/Motors permit more 
compact installations than equivalent capacity alternate 
systems. Simple safety interlocks protect the equipment. 
and guarantee positive, correct operating sequence of all 
starting and loading test procedures. 


ESSO RESEARCH REPORTS — “Other than installed cost 
and space saving, the prime requirement of this dynamo- 
meter was to maintain a constant speed for variations in 
temperature, engine torque, etc. This system maintains 
an accuracy of 1 rpm at an engine speed of 1000 rom — 
or a speed accuracy of 0.1%. 
Information contained in this Fluid Power News Report is condensed from a poper 
entitled, “‘Electro-Hydravlic Dynamometer and Starter for Laboratory Test Engine’ — 
by J. W. Broome, Chief Engineer, Servocontro! Division of The Oilgear Company, 
ond R. Ll. Van Voorhies, Senior Engineer, Mechanical Division, Esso Research and 


Engineering Company . . . presented at the NCIH — Chicago, Iilinois. OILGEAR ~ 
SERVOCONTROL ore trademarks of The Oilgeor Company 


How a Step Change in Speed Com 
mand Setting Resulted in Cyclic 


ge of Pressure and Speed in 
t Diminishing to Zero 
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SERVOCONTROL*® — Single. 
Stoge, Four-Way Servo Valve 
without enclosure exclu- 
sive *'Swing-Plate"’ design | 
only one moving port —_ © 
mo metal-to-metal con 
tact os used with this 20 BD 40 
installation TIME (SECONDS) 
*A Division of The Oilgeor 
Company 
































By sizing the hydraulic equipment to torque and speed re- 
quired, these same fundamental components can be applied to 
other dynamometer applications ...and for controlling other 
variables. OILGEAR-SERVOCONTROL can supply every- 
thing a carefully engineered system requires . . . reduce delays, 
costly machine downtime due to malfunctioning, and actually 
save you money on engineering, components wiring, piping, in- 
stallation and testing costs — PLUS the assurance that only a 
“single-source, single-responsibility” can give. 


For practical, lowest-cost-per-year solutions to YOUR 
rotary or linear drive and control problems, call the factory- 
trained Oilgear Application-Engineer in your vicinity. Or 
write, stating your specific requirements, directly to... 


THE OILGEAR COMPANY 
Application-Engineered Fluid Power Systems 
1564 WEST PIERCE STREET * MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . , Direct Distance Dialing Code — 414 
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VARVEL 


FOR DEPENDABLE PROTECTION 


Synclinal 
SUMP TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: 

4 —1"—14"—14"—2"—2'%" and 3’. 
CONNECTIONS: 
Coupling—Male Nipple. 


BY-PASS VALVE: 
Not Available. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 








Tandem 
Synclinal 
SUMP TYPE 


Designed to supply requirements for 
greater filtering area where 
installation of two or more single 
units are not possible due to 

space limitations in tank 

PIPE SIZES: 

Y= —-1Y4" 14" —2"=—2))" and 
CONNECTIONS: 

Coupling—Male Nipple. 

BY-PASS VALVE Not Available. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and all types of Fire-resistant Hydraulic 
Fluids and water. 





Bonded 
SUMP TYPE 


CAPACITIES: 

10—20—30—50 and 75 G.P.M. 

PIPE SIZES: 

1"—14%"—14"—2" and 2%". 
CONNECTIONS: 

Coupling—"O” Ring—Male Nipple. 
BY-PASS VALVE: 

Available with or without By-Pass 
Valve. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants and 
all types of Fire-resistant Hydraulic Fluids. 
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SYNCLINAL FILTERS 


on all hydraulic and other 
low pressure circulating systems 


Synclinal 
LINE TYPE 


CAPACITIES: 
5—8—10—20—30—50—75 and 

100 G.P.M. 

PIPE SIZES: 

Yo —1"—14,"—14"—2"—2)," and 3. 
BY-PASS VALVE: 

Not available. 

OPERATING PRESSURES: 
Up to 80 p.s.i. 

For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants, 
all types of Fire-resistant Hydraulic 
Fluids and Water. 





Bonded 
LINE TYPE 


CAPACITIES: 

10—20—30—50 and 75 G.P.M 

PIPE SIZES: 

1°—14,°—14"—2" and 2%" 
MOUNTING BRACKET: All sizes 
are available with provision for 
mounting bracket, (also for Flange 
connection with mounting bracket 
provisions) if desired 

BY-PASS VALVE: 

Available with or without 
OPERATING PRESSURE: 

Up to 250 p.s.i 

OPERATING TEMPERATURES: 
Up to 300° F 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and ail types of Fire-resistant Hydraulic 
Fiuids. 





IN-LINE 
FILTER 


CAPACITIES: 

Up to 60 G.P.M. 

PIPE SIZES: 

(at both inlet and outlet) 
¥"—1°—1Y," and 1%" NPTF. 
1%6-12, 1%-12 and 1-12 J.1.C. 
FLANGE CONNECTIONS: 
1%" and 1%" 

BY-PASS VALVE: 
Available with or without 
By-Pass Valve. 


For use with regular petroleum base 
Hydraulic Oils, Coolants, Lubricants 
and ail types of Fire-resistant Hydraulic 
Fluids. 


QUALITY—All Marvel Synclinal Filters are designed and constructed of the 
highest quality materials and workmanship to insure maximum protection on 
all hydraulic and other low pressure circulating systems. They Meet J. I. C. 
Standards. 

DEPENDABILITY — The dependability of Marvel Synclinal Filters is attested 
by the fact that—OVER 900 Original Equipment Manufacturers install them 
as standard equipment. 

EFFICIENCY — Filtering media in all Marvel Synclinal Filters is Monel wire 
cloth and available in mesh sizes of 20-30-40-50-60-80-100-150 and 200. Stain- 
less wire cloth in these sizes supplied on specification. Before fabrication into 
Marvel Synclinal Filters, all wire cloth is subjected to rigid inspection at our 
plant to assure the utmost in filtration efficiency. Only selected top quality wire 
cloth is used. 

EASY MAINTENANCE~— Ali Marvel Synclinal Filters can be cleaned easily 
and thoroughly ‘“‘on the spot”’ in a matter of minutes, resulting in the equiva- 
lent of a brand new filter, ready for another long period of efficient and de- 
pendable service. 

Line type filters operate in any position and may be serviced without dis- 
turbing pipe connections. 


| IMMEDIATE DELIVERY 


A phone call will start your shipment on its way TODAY! 











For Further Information, 
Wire, Write or Phone 


MARVEL ENGINEERING COMPANY 
7227 North Hamlin Ave. + Chicago 45, Illinois + Phone JUniper 8-6023 
Please send me information on Marvel Filters as indicated. iri 
() Sump Type [In-Line [] For Hydraulic Oil (] For Coolants or Lubricants 


[) kine Type [] Tandem [] Fire Resistant Fluids [] For Water 


Neme 








Company 
Address. 





City _ Zone. State 











A COMMON LANGUAGE 

Working with authors from Japan to 
Australia (by way of Holland) is 
in experience in international rela 
tions. For this month’s feature on 
Fluid Power Around the World we've 
relied heavily on high school French, 
onversion factors from metric to 
English systems, and a somewhat 
superficial knowledge of Japanese 
grammar. But the common language 
that has broken through national bat 
riers is the basic technology of fluid 


powell Control of acceleration and 


leceleration by cam valves, valve 


modifications to control deadband 
vlinder svnchronization—these are 
problems that concern designers all 
over the world. Some of the answers 
ire in this month’s articles 

And we would like to pay ou 
ompliments to ASA symbols. They’re 
iniversal and a great help in tracing 
ircuitry. Companies which have pro 
moted the use of these symbols can 
take much of the credit for advancing 
hydraulics and pneumatics as an en 


ineering ss en e 


SERVOVALVES AND CONTAMI- 
NATION .. . Servovalves are the 
bie reason for all the hubub about 
ontamination in hydraulic and pneu 
matic systems. Continuing his series 
nn Understanding Contamination, in 
this month’s \erospace Section, Con 
vair's Howard Davis analyses servo- 
valve designs and how they are af 


fected by contamination 


from editor to reader 


STERILIZING WITH RADIATION .. . We don't know what 
happens when a person is hit with gamma radiation, but a hy- 
draulically driven conveyor in Britain’s Atomic Energy installa- 
tion was designed to keep anyone from finding out. The task of 
keeping boxes moving smoothly through the intricate conveyor 
system is accomplished by ingenious arrangements of mechanical 


and hydraulic controls 


LITTLE RED HEN ... One thing she didn’t worry about was how 
the miller packed the flour from her grain of wheat. But in a real 
flour mill, packing consistency is a concern. Hydraulic speed 
haracteristics of the Australian equipment described in Metering 
Valve Controls Density of Flour give the required control and 
flexibility 


SYNCHRONIZE ... A slightly different spelling in French, but 
exactly the same problem the world over. Monsieur Affouard of 
Hydrem in Paris achieved it with high efficiency, reciprocating 
plunger pumps, and radial piston motors. The design is explained 


on page LO8. 


OPEN AND SHUT CASE... Operating 25-ton furnace doors 
in a steel mill is a job for hydraulics’ smooth control. Jar them 
and you'll damage the brick lining. The Dutch article. Cam/Pilot 
Valves Give Smooth Furnace Door Operation explains circuitry 


and mechanics of the door system. 


POLAR WELDING ... . Programming a welder in one plane 
would seem like a job for two cylinders mounted perpendicular 
to each other for two-axis control. But in the design explained in 
Tracer and Programmed Servos Combine on Welder a system of 
polar coordinates is used. The correct radius and angular speed 
keep the welding head following the seam on a tractor C-frame. 
The welding head is tracer controlled along an arm which ro- 
tates around a programmed turret. 
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this small valve 
can do a big valve’s work 


Toss 


NEW “HEADLINE” SERIES 


This story has made the Ross Headline 
valve series a “standard” in the world of 
valvedom in just six short months. There 
is nothing “exotic”’ about it. Our designers 
and manufacturing engineers have simply 
been able to create an economical inline 
valve that will pass a greater volume of air, 
valve size-for-valve size, than any other 
valve made. The Headline valve thus in 
many instances permits you to use a 


smaller valve than you could use before. 
Since this has been done without com- 
promising Ross traditional quality, and 
long-life is thus taken for granted, the 
“Headline” series then represents prob- 
ably the best valve value available today. 
Straightways, 3-ways and 4-ways. Pipe 
sizes, 4” through 1)”. 

Call your Ross representative or write 


for Bulletin 323. 


For other Ross valves see our catalog in Sweets 
Product Design File. 





T<oss OPERATING VALVE COMPANY 


105 EAST GOLDEN GATE AVE. 


* DETROIT 3, MICHIGAN 
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YOU REDUCE COST 
WITHOUT SACRIFICING QUALITY 


when you specify B&W Lectrosonic J.1.C. Hydraulic Line Tubing 


J.1.C. Standards for hydraulic fluid line applications now permit 
the use of welded or seamless steel tubing on an equivalent basis. 
B&W Lectrosonic” welded carbon steel tubing meets all such J.1.C. 
Standards—and has been proved by 6 years of rugged B&W field 
testing. What's more, BKW Lectrosonic tubing is produced under the 
most rigid quality control procedures in the industry. Tests are made 
before, during and after manufacture. The key phase: 100% ultra- 
sonic inspection of the weld in line production. The result: superior 
electric-resistance welded tubing that does the job of seamless while 
it maintains the low cost advantages of welded. 

See how B&W Lectrosonic tubing can meet your hydraulic line 
requirements, Just call your B&W District Sales Office or write for 
Bulletin T-435. The Babcock & Wilcox Company, Tubular Products 


Division, Beaver Falls. Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and weided tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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98% PLUS OPERATING EFFICIENCY 

MORE POWER PER CYLINDER DOLLAR 

PROVEN LEAKPROOF OPERATION * 
GREATEST SELECTION EVER OFFERED 





SAFE UNDER SEVERE LOADS 
SAFE WITH ALL KNOWN HYDRAULIC FLUIDS : 
SAFE UNDER TEMPERATURE EXTREMES PA 


DAMAGE-PROOF PISTON RODS 























Miller Hydraulic Cylinders make impossible applications 

look easy. With Teflon Seals, Case-Hardened Rods (50-54 

Rockwell C), Patented “Shef’”” Tubing End Seals, and other 

: d exclusive standard features, these cylinders are practically 

\—t damage-proof, are ultra-dependable under pressure and tem- 

MORE SAVINGS! perature extremes, and provide leakproof sealing with ALL 

Our ultra-modern, new “Plant of the Year” with its hydraulic fluids. Built to exceed J. I. C. Specifications, these 

special facilities and operating economies enable us cylinders are achieving new highs in production and operating 

to offer an extra 10% price savings on our big economies in thousands of plants. Two great lines: Power- 

“stock” selection of Packed Model H for 3000-5000 psi and Job-Rated Model J 

Model “H” (Hyd.) Cylinders, 142” through 8” bores; for 500-2500 psi. All bores, strokes and mounting styles. Big 

me _ es — al — a eo “Stock” selection for immediate shipment at substantial 

odel * (Air) Cylinders, 142 rou ’ bores. awt : 
Strokes up to 36” cushioned and edi ne _ —— i See Our Display, Booth 2221 
Write for literature. ASTME Tool Show 


Lister MILLER FLUID POWER 
A 


Full Details On Request 








**But, Mother, does he have 
to talk about Houdaille’s 


HydRoAc a/ the time?”’ 


F444 EHH 


~~ 
~~ 
~~ 
~~ 
~~ 
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~~ 
we 
~- 


1 out about the newest and most complete line of 

he wants everybody to share his brilliant discovery. 

ng that Houdaille’s HydRoAc comes in five dif- 

variations to solve almost any commercial rotary 

*s through, he'll point out that each HydRoAc 

5% or over. Be the first in 

about Houdaille’s HydRodAc. 

th such gems as ‘‘foot or end mounted’’, “‘oper- 

1ubbing over last 5° of travel’’, ‘“‘temperature 
‘lowest inter 


: Fy ‘ o 
angcivon so 5" HiQudaille 
% ‘= 
“area? 


( n. lbs.”’ Send now for vour Ps 
af hme Specialists in rotary nd ustries nc 
onversation starter, the Houdat ie type hydraulic equipment ’ 2 


HydRoAc Rotary Actuator catalog. Buffalo Hydraulics Division, 545 E. Delavan Ave., Buffalo 11, N. Y. 
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You know what it’s like to design a system and then find 
oversized components driving weight and costs up. 

But no more. Now you can specify this compact Watts 
assembly for applications where (1) space is limited or (2) 
you have low flow requirements. 

You don’t sacrifice a thing! Dependable Watts filter has 
20 micron porous bronze element. Exclusive Watts by-pass 
principle gives optimum lubrication at flow rates from .2 to 15 
CFM with negligible pressure drop. Fill plug and oil feed 
adjustment are interchangeable front to rear. Maximum pres- 
sure is 150 PSI. Two sizes — Ye” and 4”. 


,ATOR 


Write for complete information. Watts Regulator Company, Industrial Division, Lawrence, Massachusetts 
Visit Watts Booth 2006 ASTME Tool Exposition 
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NEW [YOS-SERIE 


DOUBLE-ACTING 


NEw [Yoseries 


DOUBLE-ACTING, 10,000 P.S.I. 


50, 75, 100, 150 TONS, HEAVY DUTY 
BORES: 3%", 4%", 54%", 6%" 


10,000 P.S.1., 8, 15,25 TONS 


BORES: 144", 2", 244" 


CENTER 
HOLE 


NEw [Or seney 


DOUBLE-ACTING 


CENTER 
HOLE 


New OTC 
10,000 p.s.i. 

Hydraulic 

Cylinders 


@ PRECISION BUILT, POWERFUL, 
COMPACT, LIGHTWEIGHT 


@ THE FIRST ADVANCES FROM 
OTC’S NEWLY FORMED “PRECI- 
SION HYDRAULICS DIVISION’ 


OTC 10,000 P.S.I. hydraulic cylin- 
ders open new possibilities in “hi- 
pressure” designing by meeting 
high force requirements with com- 
pact, lightweight components 
Cylinders are precision built for 


SPRING RETURN dependable, continuous perform- 


10,000 P.S.! 
17%, 30, 50 
100 TONS 


YS-SERIES 
SPRING RETURN 
1.9,500 P.S.| 
2, 4, 7, 10, 20 
50 TONS 


ance. Choice of stroke length and 
standard or tie-rod extension 
mountings for YD, YDS and 
YDT series cylinders. Requests 
for quotations invited 


New two-stage and single-stage 
10,000 P.S.1. hydraulic pumps and 
power packages also available. 


WRITE FOR FREE 


ENGINEERING DATA 
FILE CATALOG 


PRECISION HYDRAULICS DIVISION 
OWATONNA TOOL CO. 


710 Cedar St. 


+ Owatonna, Minn. - Cable: TOOLCO 


Address your letters to: The Editor, 
Hyprautics & Pneumatics Macazine, 
812 Huron Rd., Cleveland 15, Ohio. 


Wants NCIH papers 


TO THE EDITOR: 

Please send one copy of the fol- 
lowing technical papers presented 
at the 16th NCIH at Sherman 
Hotel, Chicago 1960: 

e@ Hydraulic Filtration Systems, by 

H. C. Zintz. 
@ White Room Instrumentation, by 

A. V. Sada. 
Contamination Control In Missile 
Hydraulic Systems, by W. A. Riehl. 
Control of Hydraulic Fluid Con- 
tamination, by D. R. Walker. 
Hydraulic Fluid Contamination 
Sources, Their Recognition and 
Control, by C. B. Davis and G. I 
Wenner. 
Filtration In Aircraft and Missile 
Systems, by H. L. Wheeler Jr 
Surgical Cleanliness—Where?, by 
R. Q. Sharpe and K. G. Hendriks 
son. 

Flygvapnet 

Centrala Flygverkstaden 

Malmslatt 

Sweden 

For copies oj these papers, we 
suggest that you write to Mr. Wil- 
liam Smith, National Conference 
on Industrial Hydraulics, Illinois 
Institute of Technology, Tech- 
nology Center, Chicago 16, /llinois. 
He may have copies of these papers 
to send to you, Otherwise, a book 
of proceedings is published for 
each conference. This is not yet 
available for the 1960 conference. 


Design problems for 
hydraulics course 


TO THE EDITOR: 


Do you have an outline or other 
material for a course in hydrau- 
lics? I am particularly interested 

| in example problems which include 
| procedures for designing com- 
| panents and require sufficient 
engineering data to give the stu- 
dent some practice. Any literature 
| that you have will be useful as a 
reference in the new course which 


Continued on page 1/8 
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NYLON 
PRESSURE 
TUBING 

for Hydraulic- 
Pneumatic 


Service 


On one design after another, 

Garlock Nylon Pressure Tubing 

proves superior to other materials. 

One specific instance concerned 
a hydraulically-controlled wheel dresser. The 
hose lines draped over the multiple-head 
grinders and fouled the controls. This not only 
impeded operation, but looked bad from an 
appearance standpoint. Nylon Pressure Tub- 
ing was applied. As a result, tubing cost was 
reduced by 70%, and installation time was 
cut to a minimum. Because of the self- 
supporting feature of the tubing, “‘draping”’ 
of the line was eliminated; this made opera- 
tion safer, improved overall design of the 
wheel dresser. 


In cost, too, Garlock Nylon Pressure Tubing 
has the advantage. Seamless copper and 
extruded aluminum is approximately four 
times as much, while welded and seamless 
stainless steel costs 29 to 37 times more, 
respectively. Also, the cost of couplings and 
installation labor should be considered— 
Nylon Pressure Tubing needs no intermediate 
couplings or fittings . . . is simple to install. 
You save on first cost, fittings, and labor. 


An outstanding design material. Garlock 
Nylon Pressure Tubing is unaffected by oils, 
alkalies, hydraulic fluids and solvents that 
corrode metals... resists vibrational fatigue, 
abrasion, impact . . . withstands tempera- 
tures from —60°F to +300°F ... available 
in 1000 and 2500 p.s.i. burst ratings, conform- 
ing to J.I.C. specifications. Diameters from 
l~” O.D. to largest size commercially made. 


For more data, call your representative at the 
nearest of the 26 Garlock sales offices and 
warehouses throughout the U.S. and Canada. 
Or, write for Catalog AD-177. Garlock Inc., 
Palmyra, N.Y. 

Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Company 


Order from the Garlock 2,000 . . . two thousand 
different styles of Packings, Gaskets, Seals, 
Molded and Extruded Rubber, Plastic 
Products. 

Garlock Nylon Pressure Tubing can be twisted, flexed, 


bent . . . ideal for hydravlic-pneumatic systems, pressure 
lubrication lines, oil and fuel lines, vacuum connections. 


GAR LO C HK 


May, 196! e 68 on Reader Service Ca: 17 








This 
dependable “"" "matinee 


hydraulic heart “= ""™" 


The heart of this 1100 


PKEEP AND DOWN. 
AS MUCH AS 80% 


AULIC EQUIPMENT is 
concrete block ma- 
C. S. DeLamater, sales 
Gene Olsen ( orp., 
of RACINE PUMPS 
very since 1949. 
savings in operat- 
ned concrete block 
emphasizes the advan- 
of oil circulation in 
pumps. They pump 
he job —no waste 
Thus through lower 


lies are enjoyed 


Racine Hydraulics & Machinery, Inc. 


RAGQGQUQR SE, Wt € ew sete 
HYDRAULICS DIVISION 
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I plan to teach in hydraulic sys- 
tems and hydraulie power trans- 
mission. 
B. A. STOUT 
Associate Professor 
Agricultural Engineering Dept 
Michigan State University 
East Lansing, Michigan 


We have sent outlines for two 
courses which have been given in 
Cleveland. One concentrates on hy- 
draulic components. The other 
emphasizes circuit design. We are 
also enclosing a problem in using 
JIC symbols in circuits and a 
simple exercise in circuitry and 
cylinder selection. 


Transmission lines for 
hydraulic motors 


rO THE EDITOR: 


Have you any technical infor- 
mation on transmission lines for 
furnishing power to a number of 
hydraulic motors, each with a ca 
pacity of approximately 15 gpm 
at 1000 psi to 1500 psi. 

If you do not have this informa- 
tion, could you put us in touch 
with some hydraulic expert or or- 
ganization? 

PAYNE DEAN 
Payne Dean & Co 
Clinton, Conn. 

We have suggested a fluid pow- 
er distributor in your area. We are 
sure he can offer technical assist- 


ance in working out your design. 


Basic circuit manual 


rO THE EDITOR: 

\ few years ago, you published 
a 32-page manual describing 
“Fluid Power Circuits” for appli- 
cations using JIC symbols. 

Would you please send us three 
copies of this manual for use by 
our local engineers. 

W. F. BLIEVERNICHT 
sellows-Valvair 
Atlanta, Georgia 

Copies of this manual are no 
longer available. However, this in- 
formation is incorporated in our 
“Fluid Power Directory.” 


Continued on page 20 
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Ordinary hydraulic fluid made from mineral oil is ignited 


by pen flame 


Torch is 18 inches from nozzle orifice. 


BULLETIN: 


Shell Irus 902 Hydraulic Fluid, in the same test, refused 


to be ignited by 3000-degree flame. 





3000-degree flame does not ignite 
Shell Irus 902—the fire-snuffing hydraulic fluid 
that helps make factories safe from fire 


Shell forced Irus® 902 Hydraulic Fluid through a .145-inch ori- 
fice at 1000 psi pressure. The Irus Fluid was sprayed from the 
orifice and a 3000-degree flame thrust into the streaming 


fluid. Irus was not ignited. 


Read the advantages of economical Shell Irus 902 and how it 


can protect your plant. 


ony 902 is the fire-snuffing hvdrau 
lic fluid that protects lives and 


Cqulpinic nt. 


How Irus works 
Irus 902 is an ingenious combination 
of oil and water. The water is encased 
in a film of oil. In technical terms, it 


is a 100% water-in-oil emulsion 


But unlike other emulsions, lrus 902 


has optimum stability. This is vitally 
important. It means that Irus Fluid 
will retain its lubricating qualities far 
longer than unstable oils—and will not 
allow the water to separate out. Result 
the water stays in the oil, ready to snuff 


a hire if needed. 


Other advantages 


1. Cools off systems. Because of its 
high rate of heat transfer and high 


heat capacity, lrus 902 can allow hy- 
I 


draulic systems to run cooler. 


2. Resists thickening and thin- 
ning. [he viscosity of Irus 902 is tai 
lored to protect pump parts during the 
entire working cycle—from cold start 


up to hot, continuous operation. 


3. Saves gaskets, packing, hose. 
Irus 902 is gentle to nonmetallic parts 
as well as metal. It can be used almost 


anywhere that you'd use mineral oil. 


4. Resists foaming. Irus 902 does not 
hold captive air. If air is introduced, 
rus 902 quickly releases it. 
5. Easier to spot leaks. [rus 902 is 
bright yellow, helps you spot leaks 
quickly. 

For complete details about changing 
over to Shell Irus 902, contact your 


nearest Shell Industrial Products Rep 


resentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 








A message 
to manufacturers of 
hydraulic equipment 
Shell Irus 902 makes an excellent 
initial fill 
1. It is available anyw here in the 
U.S.A. 


2. Quality 
tently high. It must meet strict Shell 


of Irus Fluid is consis 


specihcations. 











A BULLETIN FROM SHELL 
— where 1,997 scientists are working to 
provide better products for industry. 








for DEPENDABLE 


HYDRAULIC PRESSURE CONTROL 


y FULFLO t 


BY-PASS RELIEF 


| a VALVES 


MONEY-SAVING CHOICE for 
0. E. M. use, replacement, too! 


Low price and high quality make FULFLO piston-type 
hydraulic valves a natural O.E.M. choice. The service 
they deliver . . . quiet, dependable and trouble-free 
. makes them ideal from the equipment users’ 


viewpoint. 


Screw or flange models... to 500 Ibs. ... for pipe 
sizes to 3” 


Steel, cast iron or brass bodies .. . brass, steel or 
stainless trim 


Fast shipment of standards. . . specials to your 
requirements 


NEED A ‘Special’’? 


FULFLO can engineer a special valve to your most 
exacting requirements. Examples of ‘‘specials’’ 
are shown in Data Book. 


FOR EXTRA CONTROL CONVENIENCE 


Request new, illustrated catalog of FULFLO Hand Wheel 
Valves ... used where frequent pressure setting is needed. 


Request complete catalog from: 


The FULFLO SPECIALTIES CO., Inc. 
415 Fancy Ave., Blanchester, Ohio 
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Stainless hose coupling 
source 
TO THE EDITOR: 

We are anxious to find a source 
of stainless steel, insert-type, hose 
couplings in both male and swivel 
female in 44”, 34", 1%", 34”, 1’, 
14%”, and 11%” NPT. 

This should be a supplier that 
ordinarily maintains a stock of this 
material and can make immediate 
shipments, in both large and small 
quantities. 

Anything you can do to help us 
with our supply problem would be 
appreciated. All of the above 
couplings will be used on a product 
which we manufacture for resale. 

1. DANER 

President 

Cobon Plastics Corp 
Newark, N. J 

We are sending you a copy of 
our January 1961 issue which lists 
manufacturers of hose fittings. 
These are shown in selection charts 
on page 122. Their addresses are 
given on page 186. You should 
find a supplier among these com- 
panies. 


Pneumatic computing 
relay information 


rO THE EDITOR: 


I am interested in obtaining in- 
formation on pneumatic comput- 
ing relays, their function, theory 
etc. | would especially appreciate 
information about published liter- 
ature and books. 

ERNEST F. LOBNER 
Design Engineer 
Cameron Machine Co. 
Dover, N. J. 

We have sent names of compa- 
nies manufacturing this type of 
equipment. Perhaps readers have 
further suggestions. 


Designers Guide correction 


In the January 1961 Designers 
Guide Issue, Hydraulic Research 
& Mfg. Co. should have been in- 
cluded in the selection chart on 
servovalves. 
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Severe Thermal Shock and Pressure Tests prove that 


WQOQde TUBE FITTINGS 
SOLVE YOUR PROBLEMS 
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IME RECORDING: The peak temperatures 580° to 600° F. occurred during 
the maximum pressure period. 750° F. steam was used but inability to keep insulation intact due 
to severity of the thermal shocks limited the maximum temperature. The minimum temperatures 


occurred during the cold water flush 
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ECORDING: The maximum pressures on the chart were produced by 600 


psi superheated steam at a source temperature of 750° F. The minimum pressures were the result 


of opening the system dump valve and flushing with 50° F., 500 psi cold water 


The tests recorded on the above charts were conducted on one inch carbon steel hydraulic tubing 
ASTM-A-179) using carbon steel SWAGELOK Fittings. Thirteen to sixteen SWAGELOK Tube Fitting 
connections were in the systems and 1200 severe thermal shocks were applied on each of two dif 
ferent tubing configurations without leaks or failure. The conditions used in this test were considered 
casualty or mal-operation conditions and are not recommended practice for any system design. 

These tests prove that for steam system instrumentation and steam tracing service, SWAGELOK 


Tube Fittings solve your problem. 


Visit SWAGELOK Booth 

1108 at the Design Engi- 

neering Show, Cobo Hall, \A\ Q €) 

Detroit, May 22-25, 1961 »*) XY TUBE FITTINGS 


Crawford Fitting Company + 884 East 140th Street + Cleveland 10, Ohio + Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 





simplifies your design work sub- special machine design. 
If you would like more information about 


cylinders, or the many other Logan products, 


ntrivances! just fill in and mail the coupon below. 


les constant, even pressure at all times, 
sure can be varied with a simple / LOK CHAWYY 

ts compact size, along with the use 
AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


e it produces virtually any kind 


es so without the use of com- 


flexible line, makes it easily adaptable to 






































NON-SKIVE ASSEMBLIES 


give you five big design features you want! 


reusable 
couplings 


fast 
replacement 


full-line 
selection 





positive 
““no-leak’”’ 
seal 


40% 
longer hose 


hi 


In Canada: 
Stewart-Warner Corporation 
of Canada, Ltd. 
Belleville, Ontario 


RPORATE SURGEPRUF'S 

SIGN ADVANTAGES INTO 
1 

HYDRAULIC EQUIPMENT! 


INCO 
BIG DE 


Research proves non-skive hydraulic hose as- 
semblies last 40% longer than skived assem- 
blies. That means 40% less replacement cost! 
Here’s why: the wire braid in Surgepruf’s hy- 
draulic hose is buried in rubber ...stays buried 
in rubber. The result: a “super-seal” that liter- 
ally fuses rubber to metal—prevents leaks. 

Surgepruf’s rugged hose meets SAE Hydrau- 
lic Standards’ dimension, working pressure, and 
burst requirements—has wide temperature 
range—resists weather aging, abrasion, water, 
and oil. It’s available in IDs from *4 4” to 2”. 

Using Shur-Lock reusable couplings, these 
non-skive assemblies provide fastest on-the- 
job replacement. No special assembly tools are 
required. 


IMPORTANT: Surgepruf’s full line of interchange- 
able hose, reusable couplings, and adapters are 
always available from Alemite’s many sales outlets 
coast-to-coast. Get full information and detailed 
specifications today . . . send for free Surgepruf 
catalog No. 40-25, today! 


Ome, 
Ou Anema) 


NHAMA 
Sa § 


iSymbol of| of 


ALEMITE 
pL! STEWART- WARNER 


CORPORATION 


|Excellence| xcellence 


Dept. AG-51, 1850 Diversey Pkwy., Chicago 14, Illinois 





R/M CAPABILITY DOES IT AGAIN! 


SS 


Solves major operating problems for tire press manufacturer 
with new Teflon-impregnated molded asbestos piston cups 


isHestos 
Teflon, 
ittan, Inc., have enabled 
Machinery 
nprove the economy 
Autoform Slideback 


y substantial sav- 


piston cups im- 


devel« ped by 


Company, 


ot only reduced 
n, but eliminated a 
maintenance, and 


ng tile. 


R/M ¢ NRM used 

I ind cylinder 
vide the seal 
10 air loss, 
noving parts, 
cn were en- 


olds, and dam- 


le replacement for 


the metal rings, NRM tested various 
synthetic rubber and leather cups. All 
deteriorated rapidly in temperatures up 
to 380°F. Then R/M was consulted. 
Preliminary investigation indicated 
asbestos with a Teflon filler as a potentially 
good combination for this application. 
Nearly a year of research, testing and 
engineering collaboration followed. 
Samples were developed and tested in the 
field under actual operating conditions. 
Only when all results were in—after two 


did NRM adopt R/M cups for use 


in all its presses. 


years 


R/M’s experience in the manufacture of 
packings, gasket materials, and specialty 
products to meet the exacting and varied 
requirements of industry is at your dis- 


posal—whatever your need call on R/M. 


*Registered trademark for Du Pont fluorocarbon resins 


The application of R/M piston cups pro 
vided two important benefits. It eliminated 
oil in the curing room, preventing damage 
to the tire rubber. It reduced air loss with 
properly fitted and installed cups 


RAYBESTOS-MANHATTAN, INC. 


PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 


MECHANICAL PACKINGS AND GASKET MATERIALS 
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VALVED 
COUPLINGS 


PA 
SNAP-TITE. ac.. UNION city. 


? ao 


announcing—a dynamic new catalog for coupling users 
complete specs on 308,756 possible coupling combinations 


And it’s hot off the press! This ¢ omprehensive new 


sional data for all sizes, 4,” to 6”. Working pres- 
62 page catalog contains complete information on 


sures, flow, pressure drop and spillage data are 
all sizes and types of Snap-Tite quick-connect, also provided in detailed graphs and charts. 
quick-disconnect couplings for: 


positive pressure applications; impact air tools; 
high pressure, vacuum and very low pressure; SPECIAL! RUBBER GASKET USAGE GUIDE SECTION 
hard-to-handle fluids; no-spray applications; For the first time in the quick-connect coupling 
field, a compilation of complete selection data 
describing packer seals to use in handling over 
Included are descriptive cutaway and exploded 300 fluids and gases. 
illustrations and complete weight and dimen- 


Write today on your company letterhead for free copy / 


no-spill aircraft and missile applications, 


UNION CITY, PA. 


Reader Service Card 





HYDRAULICS, INC. 


_ > ° a 
Photo courtesy of Kelly-Creswell Co., Xenia, Ohio 


transfer paint 
from drums to 
pressure tanks on 


highway marking machine 


@ PRESSURE: 100 PSI 


Series 3600 


® CAPACITY: 40-300 GPM 


Roper Series 3600 pumps have been a dependable part of Kelly- 
Creswell highway zone marking machines for many years. The 
Series 3600 HBZRV-2A model transfers paint mixture from drums 
to pressure tanks, delivering trouble-free, low-maintenance service, 
even when handling light-reflective paint containing highly abra- 
sive granules. Roper tank truck pumps are compact, complete units, 
built with drive shafts on upper or lower gears, depending on type 
of mountings to be used. Built-in steam chests are available. Series 
3600 pumps are specified by many manufacturers of original equip- 
ment for the petroleum, process, packaging, and chemical indus- 
tries for dependable service in handling a wide variety of liquids 
thick or thin—under all kinds of industrial conditions. 


GEARED TO THE ROUGHEST USE 


p TWO equol sized, heat-hardened alloy helical gears are the only 
noving parts. Perfectly balanced construction, accurate machining, 
provide vibration-free service. 

p> FOUR heavy-duty, high-lead bronze or chrome-iron bearings, 
hardened for long service, support pumping gears. 
PRECISION-GROUND steel shafts are induction hardened at bear- 
ing and packing surfaces. Special shaft lengths are available to fit 
your equipment requirements. 


For information about how Roper pumps can serve 
your equipment, contact your Roper dealer. 
Send for “How to Solve Pumping Problems” booklet 


Dependable pumps 
since 1857 


COMMERCE, GEORGIA 
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FLUID 
POWER 


FORUM 


Each month HYDRAULICS & 
PNEUMATICS surveys readers for 
their experiences and opinions in 
fluid power design. 





@ What improvements would 
you like to see in fluid power 
components? 


It seems to me there is need for 
a high torque. slow speed hydrau- 
lic motor, even at the cost of re- 
duced efficiency. Suppose we make 
it comparable to a worm gear 
drive, gear head electric motor. Ef- 
ficiency between the power source 
and output in this case is very low. 

The advantages of eliminating 
the gear box on such applications 
as crane trolleys, hoist drives, 
handling gear, power door opera- 
tors, and certain types of mobile 
equipment seem to outweigh the 
disadvantages if we had such an 
hydraulic motor. In many indus- 
trial applications, size, efficiency. 
and weight are not the first con- 
siderations. 

P. EDWARDS 
Engineer 


Todd Shipbuilding Corp. 
Seattle, Washington 


We are limited by the fact that 
there does not seem to be available 
a precision air regulator able to 
handle high capacities. We need 
a regulator able to handle in the 
order of 140 scfm with about the 
same performance characteristics 
as a laboratory type regulator that 
is limited to less than 10 scfm. 

Cc. HAREWOOD 
Mechanical Engineer 


Radio Corporation of America 
Morristown, New Jersey 


The improvements I would like 
to see in fluid components are 
standardization and compactness 
of units. As industry continues its 
trend toward automation, the need 
for standardization and compact- 
ness stands out. 

The size of the components 
necessary for a certain machine, 


Continued on page 30 
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TO DECREASE STROKE, 
remove small spacers and 
add corresponding number 
of large spacers 











TO INCREASE STROKE, 
remove large spacers and 
add corresponding number 


“ADJUST-O-STROKE” offers the first practical 
way to tailor economical stock cylinder stroke 
lengths to your exact stroke requirements. 
Here’s how it works: Modernair cylinders* are 
stocked in standard stroke lengths in 1” incre- 
ments. If you want a 12%” stroke length, you 
buy a 13” stock cylinder. By changing the pat- 
ented “ADJUST-O-STROKE” spacers as shown 
in the drawing, you reduce the 13” stroke length 
to 12%” with no change in mounting dimensions. 


of small spacers 





positive and previse means of getting the desired = 
Why not get all the facts on Modernair’s complete 
line of fluid power oe eee our 


ernair’s 1961 general catalog. 


“ADJUST-O-STROKE”" is offered on Modernair Series M, 
Economair Series R, and Valve-in-Head cylinders (in 
14%”, 2”, 3” and 4” bore sizes), and on Power Machine 


Control units. 





INCREASE HYDRAULIC 
SYSTEM EFFICIENCY 
e AND EQUIPMENT LIFE 
WITH THE 
PUROLATOR P32 
SERIES 


[he Purolator P32 Micronic® Filter makes short 
work of hydraulic system dirt. Stops it — before it 
zets a chance to wreck equipment and rob you of 
top efficiency and output. Here’s how it works: 
Greater filtering area. The Micronic® Filter is a 
resin-impregnated cellulose element that traps 
ontaminants, leaving vital hydraulic systems 
clean. It is specially preformed and pleated for 
maximum filtering area 

Easy element change. The clamp-lock ring con- 
struction lets you change elements without dis- 
connecting the filter unit from the system. Just 
inscrew the couplings, throw away the dirty ele- 
ment — and slip in the replacement. 

Adaptable application. You can use one or two 
elements, whatever you need, and install units on 


e 140 


either the pressure or suction side of the pump. 
The unit can withstand operating pressure up to 
300 Ibs. 

The P32 series is a medium size line ranging 
in flow capacity from 15 to 30 GPM. It is 1 of over 
2000 units available from Purolator, the world’s 
most experienced filter manufacturer. For infor- 
mation, write: Purolator Products, Inc., Rahway 
New Jersey. 


Filtration For Every Known Fluid 


PURQLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERSEY AND TORONTO, CANADA 
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2, 3, 4-WAY SELECTOR 
6000 psi 


Design of the Lo-torq Seals provides perfect 
sealing under full pressure, reverse pressure, or 
no pressure in indexed positions. As line pressure 
increases seals becoine tighter, yet by use of the 
exclusive balanced step design, excessive friction 
is eliminated, and the remaining pressures coun- 
teract upon both sides of the valving disk. Result 

low turning torque, with no leakage. Interflow 
and non-interflow models. Side, bottom or sub- 
plate connections. Pipe or tube, '¢ to 2 in. 
Readily panel mounted. Low and high pressure 
types. Air, gas 2000 or 4000 psi max. Fuel, 
hydraulic oil, petroleum, water — 3000 or 6000 
psi max. 


SECTIONAL VIEW OF LO-TORQ VALVE 


LO-TORQ 
SUB-PLATES 


Republic Sub-plates 
provide a simple and 
quick way to mount 
valves. Without dis- 
connecting lines, 
valves are removable 
for service or replace- 
ment. Bottom or side 
ports, pipe or tube up 
to 1 in. 


Miniature Selector 
Valve for directional 
control of small 
amounts of fluid at 
high pressures, for 
pilot control, and 
where space is at a 
premium. Maximum 
service 3000 psi, hy- 
draulic or pneumatic. 
2, 3, 4-way, and 4 
in. pipe or AND10050 
tube ports. Panel 
mount Aluminum 
alloy. 


Lo-torq Seals give 
leak-tite service in oil, 
air or water use up to 
10,000 psi. Low turn- 
ing torque. Additional 
control valves not 
needed. Body and in- 
ternal parts, stainless 
steel. Panel mounting 
flange. 2, 3, 4-way, 
with !4 to 1 in. inter- 
nal pipe or AND10050 
ports, standard. High 
pressure tube ports on 
special order. 


RELIEF « CHECK « NEEDLE « PLUG « SOLENOID + MANIFOLD « GLOBE « SPECIALS 


Republic produces several complete lines of pneumatic and 
hydraulic valves in sizes up to 2 in. Special valves and 


components engineered and manufactured to customer’s 
specifications. Please consult us. 


Stocking Distributors Coast to Coast 
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usually determines the physical 
size and shape of the machine. And 
when the space allotted for a par- 
ticular machine or unit is critical, 
then the component size is a dif- 
ficult problem for the designer. 
And as for standardization, in- 

terchangeability of components, 
coupled with accessibility for 
maintenance, greatly affects down- 
time, and reduced downtime saves 
money. 

K. HILGEFPORT 

Design Engineer 


Sidney Elevator Mig. Co 
Sidney, Ohio 


Our customers have been re- 
quiring increased capacities for 
some of the equipment we furnish. 
So we have been going to larger 
cylinders and higher speeds. These 
require higher pressures to oper- 
ate properly. We have been run- 
ning into problems with hose for 
higher pressures and radiation. 

I would like to see pilot-opet 
ated, solenoid valves that can be 


detached more easily from a mani- 


PAGE LEATHER PACKINGS ARE MADE ick Gace pei ies 


SPECIFICALLY TO WORK PROPERLY IN YOUR R. SHUSTRIN ' 


Senior Engineer 


iN) Jae Wile). | a 


Greenwich, 


has at their disposal a number of © What is the ideal pressure 


leather tannages as well as a wide variety of for your equipment? Could 
impregnations or coatings. The right combi- you benefit from higher pres- 
nation of these leathers and treatments can sure components? What kind 


Gis Ge be utilized to best suit your needs for leather of equipment do you design? 
Ovrrede 
O-ometer 


. packings. There are many advantages of 


leather packings over other types. All major hydraulic problems 
from 50 mines, mills, and factories 


i i Lewer enaitetens of elation. are routed through our office. We 
——— . find that destructive shock in high 


“= =~ Thickness 








Will not readily cold flow. 
Low in first cost. 
Suitable for wide range of pressures. quires custom built equipment. 
| Will not score or abrade. Off-the-shelf items, other than 
4 ly Adaptable to wider range of oil types. pumps, are difficult to find in 
} Permits greater metal clearances. larger sizes. To give the design- 
Can be stored indefinitely. , : 
— . ers an advantage in selling the 


Is not affected by sub-zero temperatures. , ’ 
idea of higher pressure to operat- 


pressure (5000-psi) systems re- 





Flange Type . er ‘ ; ‘ 
ing and maintenance peoptie, equip- 
Guanes ment should be rated in terms of 


PAGE RE | Tl rie ‘ae hours, temperature cycles, contin- 
° uous cycles, continuous or inter- 
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Here’s how wesster puts new 
efficiency in hydraulic power 


We cut this new JE series pump in half to show you why Webster design 
tops competition in overall efficiency. Specifically, the JE saves horse- 
power, slashes operating costs, delivers dependable and trouble-free 
service 

It’s the result of this combination of advanced features... .(1) 
pressure-balanced wear plates for high volumetric efficiency and to 
prevent clearance changes due to heat; (2) needle bearings for power- 
saving, anti-friction operucdon; (3) one piece gear and bearing journal 
units to assure minimum deflection and proper alignment on both drive 
and idler assembly; (4) free-floating internal spline drives to eliminate 
key failures; (5) thrust bearing on drive shaft to absorb compound 
driving thrusts; (6) double lip seal on drive shaft for added protection 
against seal failure and dirt. 

The Webster JE series pump is a heavy-duty, big power unit built 
to meet the needs of the mobile industry. It 1s trim and compact to fit 
into tight quarters, attaches with a choice of mountings. Your Webster 
Electric representative has complete specifications and data — or write 
direct for engineering detailed sheet HY1-1. 





JE SERIES PUMPS 


Shaft seal: double lip type 

Drive: direct, gear or belt 
Capacity: 10 sizes—5 to 40 gpm 
Pressures: to 2000 psi 
Operating Speeds: to 2400 rpm 
Porting: side (std.) end (opt.) 
Mounting: SAE Type A (std.) 


OIL HYDRAULICS DIVISION 


ELECTRIC 
RACINE-wis 








HIGH TORQUE at SLOW SPEED | = 


In my opinion, the big field for 
industrial hydraulics is hydraulic 
motor applications. Rotary power 
requirements are usually met with 
electric motors. The maximum 
practical flux density corresponds 
to approximately 200-psi com- 
pared to 2000-psi in a hydraulic 
motor. This comparison shows the 
advantage of hydraulics. 

When we base our future de- 
signs on hydraulics, servo systems 
will follow. This will upgrade hy- 
draulic engineering and reflect fa- 
vorably the success of this indus- 
try. 

Patent a, GAELET A SE. Hydraulic De signer 
General Engineering Office 


Johns Manville Corp 
Manville, New Jersey 


Pneumatic ground test rigs for 
aircraft servicing and military use, 
generally use pressures up to 4500 
psi. There are some needs for air 
or nitrogen at 6000 psi, but these 


New Char-Lynn Hydraulic ORBIT MOTORS” | 3" vo cimum tuyarautic 


pressure with tractors and agricul- 


deliver Full Torque regardless of speed range | tera equipment is 2500 psi In the 


machine tool field, 500 psi is more 


Even under normally critical conditions involving normal. . 
Aircraft pneumatic systems use 


low RPM, Char-Lynn ORBIT MOTORS maintain : 
a rie air tapped from the turbine com- 
maximum efficiency ... and because these ORBIT pressor, where high air pressure 


MOTORS function as both a fluid displacement is required. This is normally 
motor and gear reducer, no speed reduction devices stored at 3000 psi, and the maxi- 
; mum pressure generally employed 
are required. _ ' 

is 4500 psi. 


Char-Lynn ORBIT MOTORS make possible un- . P saneee 
Senior Project Engineer 


Industrial 


and variable speed drives, hydrostatic transmissions lhe Hymatic Engineering Co., Ltd. 
: Redditch, Worcestershire 


and remote controls. England 


limited hydraulic design opportunities for constant 


® Speeds from 10—800 RPM 


My studies of our application 
@ Pressures to 2000 PSI show that higher pressures are de- 


® Torques to 3000 Ib. in. sirable. But since we do not manu- 
facture hydraulic equipment, we 


TODAY Mi ETE INF are confined to the pressures sug- 

gested by the manufacturers. Our 

application is industrial, and it is 

used to drive a reactor control rod. 
RICHARD E. BRANDT 
Mechanical Engineer 
General Atomic Corp. 
San Diego, Calif. 
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NYLAFLOW flexible pressure hose’... 


a new all nylon product with new performance characteristics! 


Standard and pre-formed assemblies of NYLAFLOW 
pressure hose 


NYLAFLOW PRESSURE HOSE brings new performance and cost 
advantages to such applications as : hydraulic lines « high pres- 
sure lubrication and pneumatic lines « fuel and oil lines * solvent 
or hot paint lines « freon lines * high pressure CO, or oxygen 
lines * anhydrous ammonia lines. 


PERFORMANCE ADVANTAGES 


¥ 


* high pressure rating with small O.D. to |.D. ratio (wall thickness 
approximately 45% that of rubber hose with equivalent burst 
strength) © excellent resistance to fatigue when flexed and pres 
sure pulsed ® light weight—approximately 1/5 the weight of equiva 
lent rubber hose ® fluids show less pressure drop due to smooth, 
low surface friction innercore *® mechanically strong—resists 
abrasion and impact °* maintains tight fittings even at ele 
vated temperatures 


* will not swell or degrade in presence of almost ali hydraulic 
fluids, greases, oils, solvents and alkalis * low freon permeability 
compared to other non-metallics—less than 1/10 that of 
rubber hose ® odorless, non-corrosive, fungus resistant ® will not 
embrittle or deteriorate in storage under normal atmospheric 


conditions 
OW 


MINIMUM 
BURST (PSI 


OUTSIDE 
DIA. (IN 


INSIDE 


DIA. (IN WORK. PRES 


PART NO 


2,250 
2,250 
2,125 
1,250 
1,250 
1,250 


9,000 
9,000 
8,500 
5,000 
5,000 
5,000 


006 
+ .008 
+.010 
010 
015 
018 


802-A 
803-A 
804-A 
504-A 
506-A 
508-A 


The above hose constructions represent present commercial avail- 
abilities. Hose of higher burst strengths or special construction can be 
supplied on request to meet specific requirements. Coil lengths may 
contain a maximum of two breaks 

* Meet or exceed SAE 100R1 and 100R5 minimum burst values. 


© 1961 The Polymer Corporation 


HOS! 


RECOMMENDED 


POLY PENCO 


t 


| 
Special 
Polyamide 
Innertube 


Braided 
hi-tensile 
Nylon 


Abrasion 
resistant 
Nylon Cover 


NYLAFLOW hose features an all-bonded construction in which 
the braid is chemically bonded to the innercore and the abrasion 
resistant nylon cover is chemically bonded to the braid. Compared 
to unbonded construction this important feature allows the hose 
to be bent to a considerably tighter radius before kinking occurs 
When the kinking force is removed, NYLAFLOW hose snaps back 
to its original shape. Kinking does not seriously affect the burst 
strength of this all-bonded product. 


mali 


* operates in constant exposure to temperatures as high as 225°F. 
and intermittently in temperatures to 300°F. © retains flexibility 
and toughness at temperatures as low as —40°F. 


’ 


al 


tric 


* excellent non-conductor for use around high voltage power 
lines * can be made conductive for uses such as airless paint 
spray lines 


igs and assemblies 


* NYLAFLOW hose can be furnished in long continuous lengths 
(150 to 500 feet) or can be supplied in assemblies with reusable 
or permanent fittings * NYLAFLOW hose is unique in that it can 
be permanently formed to small stress free bend radii which im- 
proves its appearance and reduces length of hose assembly. It is 
form stable and will not sag or fall into surrounding equipment. 


if you have a specific application in mind or require further 
technical information on NYLAFLOW hose, fittings or assemblies, 
write to The Polymer Corporation of Pennsylvania, 2140 Fair- 


mont Avenue, Reading, Penna. 
tPatented 


SELECTOR 


MIN. BEND 
RADIUS (IN 


WEIGHT 


COIL LENGTH 
(LB./100 FT (FT.) 


LENGTH CHANGE 
1(% 


PS! @ 3000 PS 


500 
500 
250 
500 
250 
200 


1.6 
2.9 
48 
3.5 
6.6 
10.2 


+2 1% 
+2 2% 
+2? 2\4 
+2 2Y, 
+2 3% 
+2 4 


The Polymer Corporation of Penna. 
Reading, Pa. 


Export: Polypenco, Inc., Reading, Pa., U.S.A. 


See reverse side for typical applications of NYLAFLOW pressure hose 
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at 


|.D. construction of 

with a minimum burst 

s used on a hy 

perated compression tool 
irge fittings to high ten 
he hose withstands inter 
to 5000 psi, is light 


1 Telia units 


|.D. NYLAFLOW hose provides 


exed 60 times per minute be 


{1 valves and air cylinders of a 
e and topping machine. Hose 


neat in appearance, eliminates 


f breaking fittings from cylin 


i with lines formerly used 


Typical Applications 


14,” |.D. NYLAFLOW hose used to power the boom of a 
utility maintenance truck withstands continuous flexing at 
pressures as high as 2300 psi, and insulates truck from 
electrical charges when the boom contacts high voltage 
power lines. NYLAFLOW hose is considerably less expen- 
sive and more compact than special nylon reinforced rub- 
ber hose previously used. 


NYLAFLOW hose replaces Teflon’ in Airless Spray 
Coating Equipment reducing hose cost by 70% 
NYLAFLOW provides long life when subjected to 
the chemical action of paints, catalized resins and 
other materials; temperatures up to 200°F. and 
pressures up to 1200 psi 


*DuPont Trademark 





The proven performance of Waterman components is demonstrated every 
day in all types of high-pressure hydraulically operated equipment... . 


MATERIAL HANDLING EARTH MOVING 
FARM MACHINERY MACHINE TOOLS 
PRESSES AND SHEARS MISSILE LAUNCHING 
ELEVATORS, LIFTS AND HOISTING EQUIPMENT 
DUMP AND UTILITY TRUCK BODIES 
BOX-MAKING AND PACKAGING MACHINERY 
CENTRALIZED LUBRICATION SYSTEMS 
GROUND SUPPORT EQUIPMENT 
AIRCRAFT 


WILE or 
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WAWMAN AUTOMATICALLY 


PRESSURE OR 
LARGE on smau ELECTRICALLY 


WITH PIPE, TUBE, OR SPECIAL PORTS on ow ACTUATED 
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FIRST CLASS 
Permit No. 335 


Evanston, Ill. 
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WATERMAN HYDRAULICS CORPORATION 
P.O. BOX 391 
EVANSTON, ILLINOIS 
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REGULATORS 





CE} SOLENOID 
~ VALVES 


See ACCESSORY 
A=) VALVES 


VALVES and ACCE SSORIES 


Though the standard components in these catalogs most 
often will serve your hydraulic needs, we also design and 
manufacture special or combination units. 


| WANT TO SEE 

THE BENEFITS 

OF WATERMAN 
VALVES 


SEND CATALOG 
CHECKED 


COMPANY 


STREET 


ciTy 


SIGNED 


FIXED 
AND 
ADJUSTABLE 


190 SERIES 


312 SERIES 


THOSE 
“ALWAYS NEEDED” 
ITEMS 


UNLOADING VALVES 
RELIEF VALVES 
COUNTERBALANCE VALVES 


Y 
HYDRAULIC FUSES 271 SERIES 345 SERIES 


ACCESSORY 
VALVES 


SOLENOID 


1617 SERIES 


481 SERIES 


if you are an original equipment manufacturer of produc- 
tion products, contact us. Our specialized engineering and 
production capabilities can be of benefit to you. 


Approved Source for “AN” & “MS” Qualified Flow Regulators and Hydraulic Fuses 





How To Build An Air Valve 
That Beats Friction and Coil Heat 


ENLARGED SECTION OF PILOT CARTRIDGE 


To Achieve Endurance, 

a Breakthrough in Speed 

Generally, the most unpredictable fac- 
tor in solenoid valve life is the solenoid 
coil itself, and yet, a solenoid can be 
made to last practically forever if the 
coil can be kept from overheating. Coil 
heat is generated by long plunger travel 
and accelerated by erratic drag (fric- 
tion) during that travel. Achieve a 
short, quick, sure plunger stroke and 
the coil will last indefinitely. There 
fore, the life of a solenoid pilot ai 
valve is directly related to speed of 
operation. To achieve operating speed, 
friction in the pilot section and sole 
noid plunger travel must be reduced to 
a minimum. Solve these problems and 
you get air control reliability that 
seems to have no limit 


The Call-Outs Tell the 

Story of Endurance 

To control the major source of coil 
burnout, coil heating, the stroke of the 
solenoid plunger must be reduced to 
a minimum. The short stroke fractions 
the time the coil is energized; heat gen- 
eration drops and response time of the 
valve is stepped up. In the “Mach 2” 
the stroke has been reduced to 3/32 
about the thickness of a nickel. Fur 
thermore, the friction problem must be 
,olved, to avoid any unpredictable drag 
In the Mach 2” this has been done 
by use of a pilot cartridge enclosing a 
free-moving ball that seats on “O° 
rings at both ends of the cartridge |see 
above Ihe ball moves freely, in- 
dependent of the seals. There is no 
O” ring drag on the pilot plunger as 
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it requires no seals. When there is no 
friction there is no wear. Similarly, the 
main valve seats seal on “O” rings. In 
the sealed position, metal shoulders 
take the shock in such a way that the 
‘O” ring seal is merely kissed by the 
main valve seat [see (5) below ]. As 
the rings are only minutely flexed they 
do not fatigue or lose their resilience. 


What about Cycling Speed? 

Short solenoid plunger stroke and 
elimination of friction make extremely 
fast cycling feasible. After exhaustive 
testing in the laboratory and on indus- 
trial applications for over six years the 
“Mach 2” is rated at 1000 cycles per 
minute continuous duty. Cycling speeds 
as high as 2100 have been successfully 
reached for intermittent periods of 


twenty minutes. During a two-hour 
test at a sustained speed of over 1500 
cycles per minute the coil temperature 
stabilized at 7°C below the maximum 
code limit for Class A coils. 


100-Million-Cycle Guarantee 

on Solenoid Coils 

The design advances incorporated in 
the CRESCENT® “Mach 2” Air Valve 
are a significant breakthrough in both 
cycling speed and operating dependa- 
bility. Put CRESCENT® “Mach 2’s” 
(%4- to %4-inch pipe sizes) on your 
“valve killer” jobs and see how free- 
dom from coil burnout helps to cut 
operating costs. Write for an advance 
copy of the new CRESCENT® “Mach 
2” catalog to Barksdale Valves, 5125 


Alcoa Avenue, Los Angeles 58, Calif 





(L)EXTREMELY SHORT (3/32 
SOLENOID STROKE PREVENTS 
OVERHEATING OF COIL 


2)CONTINUOUS DUTY COIL 
GUARANTEED FOR 100,000,000 
CYCLES 


3) FREE-MOVING 
PILOT PLUNGER 
AND PILOT BALL 
(NO “O”’ RING DRAG) 


(4) FAST CYCLING (RATED 
FOR 1000 CYCLES PER 
MIN. CONTINUOUS DUTY 
BECAUSE OF (1) AND (3) 


5) METAL SHOULDERS STOP MAIN POPPETS 
BEFORE SEALS CAN BE DEFORMED 
SEALS STAY LIVE AND RETAIN 
SEALING QUALITY 





(6) TO SAVE INSTALLATION 
COST THREADED CONDUIT 
CONNECTION ROTATES 
THRU 360° 


bbbbbi 


(7)CAPTIVE COVER CLAMPS AND BODY 
SCREWS TO SIMPLIFY SERVICE 


(8) SUB-BASE FOR EASY 
MAINTENANCE — UNSCREW 
FOUR CAPTIVE BOLTS TO 
RELEASE ENTIRE VALVE 
WITHOUT DISTURBING 
PLUMBING 











Hytron® hose delivers 


7 TIMES THE FLEX LIFE 


of wire braid hose 


No need to pamper Hytron Hose. It lasts long, saves money 
on many applications. Hytron also has a wider range of uses 
than wire braid hose because it is more compatible to dif- 
ferent fluids—mineral or synthetic fluids having a water or 
phosphate ester base. 

Extra-long flex life and compatibility are only two of the 
outstanding advantages of Hytron Hose. For more informa- 
tion, see the next page. And write for detailed report and 
test results—Bulletin NEPR-500. 


ABRASION RESISTANT POLYAMIDE COVER 
TOUGH POLYESTER REINFORCEMENT 
| 
PP AA 
cee 9 
| 
l 
SEAMLESS POLYAMIDE INNER TUBE 


IMPERIAL EASTMAN 


Imperial-Eastman Corporation General Offices: 6300 West Howard Street, Chicage 48, Illinois 


imperial-Eastmon Corperotion (Canada) Ltd., Borrie, Ontario - imperial-Eastman, $.A., Apartade Postal 26544, Mexice 13, D.F. 
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wn Re: 
solves problems, meets 
more needs, cuts costs 
Hytron Hose, made with a seam- 
less, extruded inner tube of spe- 
cial virgin polyamide, has a high- 
tensile-strength polyester braid 
reinforcement, plus extruded 
polyamide cover. Its strength 
compares with wire braid hose 
its additional features open new 
design opportunities in hydraulic 
and pneumatic systems. 


Compatibility— more uses 
Hytron Hose is compatible with 
mineral or synthetic fluids hav- 
ing either water or phosphate 
ester base. Thus, you can use this 
one hose for more applications 
Wherever you use S.A.E. 100R1 
wire braid hose, Hytron should 
be considered. 


Major advantages 
® 7.2 times the flex life of wire braid hose 
© 2% times more abrasion-resistance 
than rubber. High resistance to mil- 
dew, heat, sunlight, chemicals. 
Burst pressures from 9000 to 12,000 
psi, depending on hose size and tem- 
perature. Temperature ranges from 
40° to 250° F. 
Available in long lengths—up to 1000 
ft. Sizes to % in 
60% lighter weight than wire braid 
rubber hose. 
Low diametrical expansion. 


Hytron Hose furnished as fac- 
tory-made assemblies with per- 
manently attached couplings, or 
with easy-to-install, re-usable 
couplings, in a wide range of 
sizes and styles. 


HOSE 


® 


IMPERIAL — 
EASTMAN 


The ideal pressure with gear 
type oil pumps is 100 kg/sq cm 
(1420 psi). If possible I want 150 
kg/sq cm (2130 psi). It brings 
great benefit. We use hydraulic 
equipment for fork lift trucks, 


shovel loaders. and auger machines 
which are products of our com- 
pany. 

T. YAMADA 

Chief Engineer 


Nippon Yusoki Co., Ltd 
Kvoto Fu Japar 


We find most systems working 
at 1000 psi or under. This is true. 
we believe. because L000-psi pumps 
have been well merchandized 
through the years. Now engineers 
automatically size their cylinders 
to use that type pump. Also en- 
gineers are more than a little 
concerned about going to higher 
pressures because of line and 
component breakage due to faulty 
hook-ups, etc. This is further 


OIL LEVEL GAUGES — 


abetted by the price of higher 
pressure pumps. 

We believe that higher pressures 
and smaller cylinders will have to 
be merchandized and engineers ed- 
ucated in the same manner as with 
1000-psi systems. 

Some 5000-psi systems are used. 
but they still are rare. 


JOE WESSELS 

Engineer 

Depatie Fluid Power Co., Inc 
Kalamazoo, Mich 


Our equipment consists of mo- 
bile motor-pump units, and is used 
in the oil fields for fracturing and 
well servicing. Pressure ranges 
from 300 to 2000 psi on our equip- 
ment. The majority of hydraulic 
applications are for control rather 
than lifting and carrying devices. 
At the present time higher pres- 
sures are not required. We may 
shortly have some questions on 
cold weather operation of low pres- 
sure hydraulics. 


R. D. MCLEOD 

Design Engineer 

Eskimo Fracturing & 
Well Servicing, Ltd. 


Edmonton, Alberta, Canada 
vvy 


Flush Mounting © Direct Reading © Heavy Pattern N 
For Hydraulic and Lubricating Oil Reservoirs ' 


Available in 3 
standard production 

sizes with 4”, 6” and 8” long 
sight openings 





Don’t Miss Booth 549 
Design Engineering Show 
Detroit, May 22-25 


THESE VICKERS COMPONENTS 
ARE INCLUDED IN 
THE ELOX SYSTEM 


HYDRAULIC CYLINDERS — Low frictional 
drag and dependable operation of the 3-inch 
bore, 12-inch stroke cylinders makes them ideal 
for the Elox machine shown. Vickers builds a 
complete line of cylinders and offers a wide 
choice of mounting options, rod end threads, 
wrench flats, port positions and connections. 
Standard bore sizes range from 11" to 8” with 
either standard or heavy duty rods; special 
designs can be provided to suit every applica- 
tion. For more details ask for Bulletin 60-68. 


SERVO VALVES—Extremely critical require- 
ments for low deadband and high response for 
instantaneous reversals to clear the electrode 
dictated the selection of a Vickers servo valve 
for the Elox spark discharge machine. Three 
series of Vickers servo valves are available to 
meet every type of industrial application: a 
single stage valve rated at 0-3 gpm and two 
series of 2-stage servo valves for flows of 0-17 
gpm and 0-37 gpm. For more details ask for 
Bulletins 59-74, 61-79. 


POWER PACKAGE—The standard Vickers 
T-10 power package supplies the steady pres- 
sure required for optimum operation of the 
Elox electrical discharge machine. A vane pump 
and relief valve matched to the system plus 
the basic tank unit constitute the power pack- 
age. Vickers builds the most complete range of 
power packages available anywhere—all com- 
ponents “matched” in output to insure opti- 
mum performance and reliability. For more 
data on how these power packages can sim- 
plify your design and procurement problems, 
contact your Vickers Application Engineer. 


MICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Deportment 1474 * Detroit 32, Michigan 





NFPA SPRING MEETING 

May 14-17 

The Greenbrier 

White Sulphur Spring, W. Va 
FLUID CONTROLS INSTITUTE 
MEETING 

May 21-23 

Sea Island 

Georgia 
ASME DESIGN ENGINEERING 
CONFERENCE & SHOW 

May 22 25 

Cobo Hall 


Detroit 


ASTME ENGINEERING 
CONFERENCE & TOO! 
EXPOSITION 


May 22-26 


New York Coliseum 


HYDRAULIC FLUIDS SEMINAR 
May 23 


Allen-Bradley Hall of Science 
Milwaukee School of Engineering 
For registration information, contact 
M.E Striegel, Director, MSOE 
Evening Div. 


ASME SUMMER ANNUAL 
MEETING 

June 11-15 

Statler Hilton Hotel 

Los Angeles 
HYDRAULICS COURSE 


June 12-13 
Illinois Institute of Technology, 3300 
S. Federal St., Chicago 16. Contact 
D. W. Prosser, Oil Hydraulics Lab 
oratory for details. (See page 74 for 
course outline.) 
WESTERN PLANT 
MAINTENANCE SHOW 


July 18-20 
Pan Pacific Auditorium 
Los Angeles 
NATIONAL CONFERENCE ON 
INDUSTRIAL HYDRAULICS 
October 19-20 
Sherman Hotel 
Chicago 
NFPA FALL MEETING 
October 24-26 


Sheraton Hotel 
Philadelphia 














ROBERT WEBB, RESEARCH DIRECTOR, ELOX CORPORATION SAYS: 
“Jointly developed hydraulic system provides 
fast response needed for spark machining...” 


“When people have a problem that can be solved with 
three-dimensional electric discharge machining, they come 
to Elox for our special skills and knowledge. Similarly, we 
insure that our machines offer the last word in perform- 
ance by working as a team with components and systems 
manufacturers. 

“To produce cavity dies like the one shown above, we 
designed and built a machine with a precision table and a 
vertical slide accuracy that we can guarantee within .0005” 
to 12 inches. We were able to develop a hydraulic circuit 
for the vertical slide and get a faster response than with 
any other method because Vickers engineers understood 
our problems thoroughly and cooperated fully in effecting 
their solution. 

“Speed of response is half the story; the other is 
precise maintenance of the spark gap without ‘hunting’— 
enabling the spark machining operation to be completed 
in the shortest possible cycle. Our hydraulic package 
meets all the foregoing requirements because the indi- 


9640 


vidual units are matched to each other and to the ma- 
chine itself.” 

The Elox experience is typical of Vickers assistance to 
machinery builders and/or users in providing outstanding 
hydraulic equipment or systems to insure peak perform- 
ance. Specialists working with the broadest line of top 
quality hydraulic components available anywhere give 
you a system ideally suited to your specific needs. See 
facing page for more details about the hydraulic com- 
ponents used by Elox and the entire Vickers line. 


ICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 * Detroit 32, Michigan 





DOLLINGER 
FILTERS 
AND 
STRAINERS 
FOR 

40 YEARS 
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The economy of this all-new design by Dollin- 
ger makes Staynew Sump Filters a must 
for the protection of hydraulically-operated 
equipment. 


>» Molded leak-proof end seals of special plastic 
are completely impervious to all synthetics, 
and mineral-base oils. 


Exclusive Radial Fin Design offers maximum 
filtering area in any given space. Mesh filtering 
medium supplied in 60 or 100 screen. 


One-piece construction makes the filter easier 
to handle and install. The stocking of spare 
parts is eliminated. 


Dollinger Sump Filters can be installed in 
eight standard sizes with capacities from 5 to 
100 GPM. For larger capacities, multiple fil- 
ters may be used. Consult your telephone di- 
rectory for the nearest Dollinger representa- 
tive, or write us direct for Bulletin 330-H. 
Dollinger Corporation, O.E.M. Division, 65 
Centre Park, Rochester 3, New York. 


DOLLINGER 





FELT DRY-TYPE AIR CLEANERS FOR INTERNAL COMBUSTION 
ENGINES e LIQUID FILTERS AND STRAINERS FOR FUEL, LUBE 
OILS AND HYDRAULIC SYSTEMS e FELT DRY-TYPE COMPRESSOR 
INTAKE FILTERS 
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Lip pressure...too much |} or too little, 


and you’ve a leaker for sure! 














Ideal sealing conditions are (1) shaft in bore center, (2) no runout, 
(3) seal not cocked, (4) seal concentric, (5) bore round and smooth, 
(6) shaft round and properly finished, (7) seal proper size. 


Meeting these conditions is complicated, frequently requires special seal 
design or the specialized knowledge of National Seal engineers. 


Sealing problems should be anticipated and answered on the board, not 
in production. Why not call your National Seal engineer now about your 
current project. He’s in the Yellow Pages, under Oil Seals or O-Rings. 


O 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio; Redwood City and Downey, California 
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NOW PARKER HAS ELIMINATED A MORE SERIOUS ANNOYANCE 


... LOST TUBE FITTING FERRULES! a 


A simple change in the design of Parker “Intru-lok®,”’ the 
positive, bite-type Parker fitting for copper, aluminum or plastic 
tubing, has solved an age-old problem. 
4 


Small three- and four-piece tube fittings have long been a pain 
in the neck on applications where it is necessary to remove the nut | 
from the fitting. The ferrule(s) fall out and promptly disappear. If 
and when found, they often get put in backwards. Sometimes they | 
never get put back at all. Result, in either case: a leaking joint. 
Now Parker has developed a snap-in, captive ferrule for “‘Intru- 
lok.”’ You can take it out of the nut, ‘‘on purpose,”’ but you can’t 
drop it out accidentally. 


get all the leakproof safety of a three-piece fitting with 

positive “‘bite.”” You also get the convenience, the quick, easy 

issembly of a two-piece fitting. The easiest fitting to install has 

been made even easier. Write for new “Intru-lok”’ dimensions and 

“a Three ‘‘detents”’ hold the “‘tail"’ of the 

prices today. new ferrule in the nut. Also, the larger 
hole in the nut makes tube bends 


The new nut with captive ferrule is available on all closer to the fitting possible. Note 
“‘Intru-lok”’ fittings sizes from #2 through #8 (“e" the larger wrench flats on this huskier 
through 2” 0.D.). Shown below actual size: nut, too. 


arker FITTINGS AND HOSE 
DIVISION 
ANNIFIN 17325 Euclid Avenue « Cleveland 12, Ohio 


CORPORATION 
PNeumatic AND HyoRauLic SYSTEM COMPONENTS 
3278-PH en “SS 
EUROPEAN DIVISION « PARKER-HANNIFIN N.V. « SCHIPHOL+- THE NETHERLANOS 


133 on Reader Service Car ‘ircle 45 a 


O-SEAL SYSTEM 
for high pressures 


“Bubble-Tight” at 6000 psi... Proved by the Nuclear Subs... Handtight Connections 
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THIS HIGH PRESSURE SYSTEM 
HAS MADE ALL OTHERS OBSOLETE! 


And for good reason. Leakage can’t be 
tolerated when line pressure soars to 6000 
psi. The CPV O-Seat System not only sat- 
isfies this critical requirement, but provides 
a degree of design flexibility previously un- 
available even for low pressure applications. 

Leakproof connections are made — or 
broken—at will, and they remain leakproof 
regardless of vibration or line surge. CPV 
design employs O-rings as static seals that 
use line pressure to effect a perfect seal. 
In fact, the higher the pressure, the tighter 
the seal. 

Valve packings, a constant source of 
maintenance, have been completely elimi- 
nated. 


“Bubble-tight” valve shut-off is as- 
sured every time by combining a resilient 
nylon disc with a monel valve seat. 

The reliability of CPV soft-seated valves 
and the effectiveness of O-ring sealing have 
been proven by certified government tests. 
In one of these, a CPV O-SEAL valve showed 
no sign of leakage at over 4000 psi after more 
than 4500 successive closures! 

Also, the CPV O-Sgat System is so flex- 
ible that you can assemble, remove, relocate 
or modify any section or the complete system 
without springing or cutting the lines. 

Turn the page for more details on this 
proven breakthrough in high pressure sys- 
tem design . . . 


See the CPV O-Seal System in action at the Design Engineering Show — Booth 805 
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O-SEAL SYSTEM 
for high pressures 


“Bubble-Tight” at 6000 psi Proved by the Nuclear Subs... Handtight Connections 


Here's the business end of a CPV Ever since the USS George Wash- Just tighten the union nut by 
O-SEAL valve under test in a 6000 ington left the drawing boards, hand and you have a connection 
line. The thin film of soap the O-Seat System has been that will be leakproof well above 
lution covering the discharge specified for handling the critical 6000 psi. Even after installation, 
there isn’t any leak high pressures on nuclear sub- valve can be repositioned or re- 
the valve seat marines. This, and a rapidly moved merely by loosening the 
ind mone! seat growing roster of industrial ap- union nuts. Same principle ap- 
o give “bubble plications, underlines the basic plies to unions, elbows, tees, and 
it-off of water, oil soundness and proven reliability fittings. Unlimited flexibility is 
even “hard to of this unique system for line assured without sacrificing leak- 

pressures to 6000 psi. tight requirements. 


stem for 1500 or 6000 psi Service 


PV offers a complete system of O-Seat valves and fittings to meet a wide range of high 
ure design needs at fluid temperatures from —20° to 275°F. Unions, elbows, tees and 

in addition to globe, check and relief valves are available in sizes ranging from \- 

» inches. Two complete series—for working pressures to 1500 psi or to 6000 psi—pro- 


inequalled design flexibility. 
Details and specifications on the full line of CPV O-Seat valves and fittings are given in 
sage Catalog 60-A. Clip the coupon below to your company letterhead and mail to CPV 


lav tor youl copy 


Combination Pump Valve Company 
846 Preston Street, Philadelphia 4, Pa. 


Please send me Catalog 60-A on the CPV O-SEAL SYSTEM 
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FLUID POWER COMPONENTS 


... how far have we come? 


... Where are we going? 


As thousands of visitors study products shown at 
the Design Engineering Show in Detroit and the 
Tool Exposition in New York this month, the big 
question will be, “What can they do for me?” 
They'll be seeing the latest developments, many of 
them for fluid power systems. They'll be evaluating 
these products for application on their equipment. 

Two factors are basic in product development— 
need and capability. These factors are very much 
at work in the development of hydraulic and pneu- 
matic components that make up fluid power sys- 
tems. Presented in the following pages and in next 
month’s issue are both sides of the coin—require- 
ments of machine builders for components to meet 
present and future needs; and products available 
now, and in the works. 

To gather this information, H & P editors sur- 
veyed the fluid power component manufacturers to 
find out what's newest, what are the unique design 
features, how do these fill a need. Of course no sur- 
vey like this could be complete, but these repre- 
sentative developments show how component man- 
ufacturers are keeping up (and sometimes ahead ) 
of industry's needs. More information on 1960's new 
products is given in the Fluid Power Products Re- 
view (H & P Jan. 61). 


THE ROAD AHEAD 


Two important growth areas for 
fluid power in the months and 
years to come are numerically con- 
trolled servo systems and hydro- 
static transmissions. Components 
for both of these are developing 
fast—to get better performance at 
lower cost—because the applica- 
tions promise to be almost limit- 
less. 

At least a dozen companies are 
working on hydrostatic transmis- 
sions, mostly for vehicle traction 
drives where the high volume pro- 
duction is so tempting. Theoretic- 
ally, h-s transmissions are the per- 
fect drives for materials handling 
and earthmoving vehicles which 
travel at moderate speeds, require 
high starting torque, short turning 
radius and benefit from hydrau- 
lies’ infinite speed control. Cost is 
the main reason that h-s trans- 
missions haven't caught on. But 
improved manufacturing methods 
are hacking away at the cost prob- 
lem, and the major breakthrough 





Exhibitors at the 


PUMPS, 
COMPRESSORS, 
DRIVES 


945 Louis Allis Co. 

921 Century Electric Co. 

836 De Laval Steam Turbine 
1228 Diamond Chain Co., Inc. 
423 General Electric Co. 

129 Leiman Bros., Inc. 
1044 Lovejoy Flexible Coupling 
1203 Owatonna Tool Co. 

544 Parker-Hannifin Corp. 

744 Reliance Electric & Engrg. 
1149 Robbins & Myers, Inc. 

119 Roper Hydraulics, Inc. 

508 U. S. Electrical Motors Inc. 
549 Vickers Inc. 

356 Westinghouse Electric 

501 Wooster Div., 

Borg-Warner Corp. 
308 Worthington Corp. 
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1414 Bendix Corp. 

1315 Brown & Sharpe Mfg. Co. 
1011 Davey Compressor Co. 
2633 Denison Engrg. Div. 

2222 Do All Co. 


FILTERS, FLUIDS, 
AIR LINE CONTROLS 
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160 Air-Maze Corp. 
214 Commercial Filters Corp. 
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1120 Hilliard Corp. 

920 E. F. Houghton & Co. 
910 C. A. Norgren Co. 

544 Parker-Hannifin Corp. 
642 A. Schrader’s Son Div. 
1117 Screen Products, Inc. 
107 Wilkerson Corp. 


TOOL EXPOSITION 


2517 Bellows-Valvair, Div. IBEC 

2433 Gulf Oil Corp. 

2028 E. F. Houghton & Co. 

3418 Mobil Oil Co. 

1521 A. Schrader’s Son Div. 

3917 Stewart-Warner Corp., 
Alemite Div. 

4918 Watts Regulator Co. 


PLUMBING & SEALS 


953 AFCO Fitting Co. 

619 Aeroquip Corp. 

131 American Sealants Co. 

540 Auburn Mfg. Co. 

237 Crane Packing Co. 

919 Colonial Rubber Co. 
1108 Crawford Fitting Co. 
1235 Disogrin Industries 

146 Dixon Corp. 

763 E. L du Pont de Nemours 

615 Flexonics Corp. 

311 Flodar Corp. 

618 Garlock Inc. 

105 Greene, Tweed & Co. 

512 Hansen Mfg. Co. 

920 E. F. Houghton & Co. 

956 Imperial-Eastman Corp. 

742 International Packings 

853 L & L Mfg. Co. 

626 National Tube Div., 

U.S. Steel 
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811 Ohio Seamless Tube Div., 
Copperweld Steel Co. 
1105 Polymer Corp. 
918 Raybestos-Manhattan, Inc. 
543 Republic Steel Corp. 
456 Resistoflex Corp. 
104 Rotherm Engrg. Co., Inc. 
937 Russell, Burdsall & Ward 
Bolt and Nut Co. 
1058 Sealol Inc. 
1029 Snap-Tite, Inc. 
815 Standard Pressed Steel Co. 
106 Stratoflex Inc. 
849 Superior Tube Co. 
801 Titeflex Inc. 
762 U.S. Rubber Co. 
626 U.S. Steel Corp. 
1259 Weatherhead Co. 
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2221 Flick-Reedy Corp. 

2028 E. F. Hougton & Co. 

2302 Standard Pressed Steel Co. 

3917 Stewart-Warner Corp., 
Alemite Div. 


CYLINDERS, ROTARY 
ACTUATORS 


1155 Airmatic Valve, Inc. 
1005 Carter Controls, Inc. 
1013 Clippard Instrument 
Laboratory, Inc. 
822 Mo-Bar Hydraulics Co. 
626 National Tube Div., 
U. S. Steel 
1203 Owatonna Tool Co. 
544 Parker-Hannifin Corp. 
543 Republic Stee] Corp. 
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405 Sandusky Foundry & 
Machine Co. 

642 A. Schrader’s Son Div. 

962 Thomson Industries, Inc. 

549 Vickers Inc. 


TOOL EXPOSITION 


2517 Bellows-Valvair, Div. IBEC 
2221 Flick-Reedy Corp. 

1325 Logansport Machine Co. 
1521 A. Schrader’s Son Div. 


VALVES, GAUGES, 
CONTROLS 


Airmatic Valve, Inc. 
Automatic Switch Co. 
Chemiquip Co. 
Combination Pump Valve 
Eagle Signal Corp. 
Fawick Airflex Div. 
General Controls Co. 
Hoke Inc. 

Humphrey Products Div., 
General Gas Light Co. 
Mead Specialties Co 
Nuclear Products Co. 
OPW-Jordan Corp. 
Parker-Hannifin Corp. 
Robertshaw-Fulton 
Controls Co., Acro Div. 
Ross Operating Valve Co. 
A. Schrader’s Son Div. 
Skinner Electric Valve Div. 
U. S. Gauge Div. 

Valcor Engrg. Corp. 
Vickers Inc. 
Weatherhead Co. 
Wooster Div., 
Borg-Warner Corp. 
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2517 Bellows-Valvair, Div. IBEC 

1315 Brown & Sharpe Mfg. Co. 

2633 Denison Engrg. Div., 

2222 Do All Co. 

1325 Logansport Machine Co. 

2454 Mechanical Air Controls 

1521 A. Schrader’s Son Div. 
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is now in sight. Not that h-s trans- 
missions are still in the experi- 
mental stage. They're being used 
on earthmoving, mining, farming, 
and handling equipment. (H & P 
Dec. °56, Mar. ’59). They're also 
giving advantages in production 
operations like rollover inspection, 
and turn-around fixtures. Spindle 
drives (H & P Feb. ’61) are profit- 
ing from constant horsepower 
characteristics of h-s transmission. 
Among the manufacturers con- 
centrating on h-s transmissions, the 
New York Air Brake Company's 
Watertown Div. has recently an- 
nounced that it is producing its 
Dynapower transmission for mobile 
equipment. A package system of 
the split type, the basic transmis- 
sion has a variable displacement, 
axial piston pump and an axial pis- 
ton motor. Other combinations can 
be made for various applications. 
Denison Engineering, Sundstrand 
Hydraulics, Dynex, and Racine 
Hydraulics have been active in ap- 
plying hydrostatic transmissions on 
mobile equipment. In the works at 
Vickers are developments for high 
performance transmissions of both 
the integral (pump and motor in 
one package) and split designs. 
Fluid power’s glamour is in its 
servo systems. Already at work on 
a number of machine tools, hy- 
draulically powered servo systems 
spur the imagination of any de- 
signer looking for better ways. The 
process industries—petroleum, 
chemical, pharmaceutical, food— 
will all benefit more and more 
from programmed control with 
fluid power actuation. A single 


helicopter may someday control a 
battery of harvesting combines; 
earthmoving machines may be tape 
controlled to contour a roadway. 
Higher flows and horsepower rat- 
ings are in the picture too as shown 
by Oilgear’s new 250 gpm valve 
for 3000 psi. Measuring 24” x 12” 
x 14”, the valve weighs 500 Ib. 
One application is for screwdown 
power cylinders of a steel plate, 
cold mill. 

Servovalve manufacturers find 
themselves sandwiched between 
electronic control requirements on 
one side and hydraulic actuation 
requirements on the other. At this 
stage, many manufacturers like 
Denison Engineering Division be- 
lieve the way to success is to take 
on the whole servo system, elec- 
tronics and hydraulics. That es- 
tablishes one responsibility for the 
many components that must work 
together in closest harmony. 

Again in servo systems, the de- 
mon cost has to be overcome. One 
weapon (which is now competi- 
tive with programmed servo-sys- 
tems) may prove to be a blessing 
in disguise. Control systems which 
eliminate servovalves are develop- 
ing. Using a fast approach, slow 
down, and stop sequence, they can 
give .0002 inch accuracy at lower 
cost than more complex servo sys- 
tems. 

These may be the key to intro- 
ducing sophisticated control to 
more applications. Then in time, 
when requirements are pushed still 
further, systems incorporating ser- 
vovalves will find a waiting mar- 
ket. @ 


PUMPS, ACCUMULATORS, 
COMPRESSORS, DRIVES 


To meet industrial requirements 
for higher pressures and effici- 
encies Webster Electric has 
brought out their new axial piston 
motors and pumps in sizes from 
.72 to 1.81 cu. in./rev. Continu- 
ous pressure rating is 3000 psi 
and maximum operating speed is 
2400 rpm. Design objectives in 
these pump/motor units have been 
simplicity and easy servicing. The 
pistons and piston barrel can be 
serviced without removing the 


front half of the pump from the 
circuit. The unit can be disas- 
sembled and rotation reversed in 
the field. It can also be used as 
a dual rotation motor. The unit 
is compact enough that SAE A 
type mounting can be used with 
access to both mounting holes. 


e Higher Volumes, Pressures—In- 
dustrial requirements for high vol- 
ume pumps have led Texas Hy- 
draulics to introduce its 200-gpm 





it 900 rpm, 3000 psi) radial pis 
ton pump. It is variable and re 
versible with stem handwheel 
servo, reversing, and compensator 
controls Among the 


pump’s de 
ign features are built-in valves 
ch pist | The se insure posi 
brication between piston and 
he id Che company also has 
low speed fluid 


development. Its opera 


new high torque 


based on a rotary distribu 


tor valve which is installed be 


tw hw 


Mult pl 


cevimders mcreas¢ torque 


» double acting cylinders 
banks of two additional 


e Servo Control—A 
nouncement from Oilgear is their 
new DV. 2-way 


ment pumps with servovalve oper- 


recent an- 
variable displace- 


ited strokers. An electrical input 
signal of 5 watts or less can vary 
pump 


output from either port 


Maximum flow of large pumps can 


SERVOVALVE CONTROLLED PUMP 
can deliver from either port with over- 
center slide block design. Maximum flow 
can be reversed at speeds to 0.1 sec. 
Sizes range from 13 to 169 gpm for 1350 
psi, 5 to 108 gpm for 2050 and 3000 psi. 
The Oilgear Co. 


be reversed at speeds to 0.1 sec., 
or timed acceleration rates up to 3 
minutes or longer can be provided 
An integral, linear variable differ- 
ential transformer provides feed- 
back. A fail-safe device moves the 


hss 


2500-PSI GEAR PUMP has specially de- 
signed bearings to take unbalanced loads. 
Wear plates are compensated for dif- 
ferent speeds and pressures. Special O- 
ring seal was developed for the pump. 
Parker-Hannifin Corp. 


pump to neutral if power fails 
Compensation for slip as pressure 
rises is easily applied. The servo 
controlled pumps are especially ef- 
ficient for applications requiring 5 
hp or more. 
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CYLINDER-PUMP-VALVE UNIT con- 
tains all components for hydraulic actua- 
tion. All that's required is to connect 
motor wiring through a reversing switch 
to an electrical power source. The Sheffer 
Corp. 


e Better Bearings, Longer Life— 
In pumps designed primarily for 
farm equipment, life is not a ma- 
ior factor because hydraulic sys- 
tems have to operate only a small 
part of the total life of the ma- 
chine. The machine has to be re- 
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PIGGY BACK ACCUMULATOR is 
bladder type with additional gas storage 


placed long before the hydraulic 
components wear out. But on heavy 
earthmoving equipment that is ex- 
pensive to buy and expensive to 
operate, the emphasis is on operat- 
ing without breakdowns 

In Parker-Hannifin’s 2500-psi, 
2500-rpm gear pump, the accent 
has been on bearing design. Wear 
plates are pressure loaded accord- 
ing to gear-side pressure. This re- 
quired compensating at different 
speeds and pressures. Delivery 
ranges to 160 gpm 

Dynex has completed develop- 
ment on new 45- and 90-hp axial 
piston pumps and motors, fixed and 
variable delivery. The new variable 
delivery pump features an eccen- 
tric cam which rotates in response 
to the pump control and operates 
poppet valves that bypass fluid 
from the discharge side back to the 
inlet. Bearing loads are in propor- 
tion to the work being done. 

A new entry in the hand pump 
field is Brand Hydraulic’s double 
acting pump which supplies .3 cu. 
in. of oil on both the push and 
pull stroke. It is rated at 3000 
psi and has a built-in relief valve. 

\ packaged power unit that has 
been brought out by Sheffer in- 
corporates a cylinder, as well as 
pump, reservoir, motor, and circuit 
block. The cylinder can have a 
variety of bore and rod sizes to 
meet specific force requirements. 
Circuit blocks which incorporate 
the valving can be selected for 
locking, differential flow, or a com- 
bination. Reversing the motor re- 
tracts the cylinder. The Powr-Pak 
has been used to raise and lower 
flood gates, and to operate large 
plug valves on overhead pipelines. 

Two new reciprocating plunger 
pumps for water hydraulic service 
have been made available by Worth 
ington. These triplex pumps have 
strokes of 2” and 6” for 15 and 
160-hp inputs. A feature of the 
larger pump is that stuffing boxes 
may be removed through liquid 


S558 


es ee 


in the auxiliary bottle. Greer Hydraulics, 
Inc. 
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AVERAGE FREE AIR DELIVERY of 
1/12-hp compact compressor and vacuum 
pump. Bell & Gossett Co. 


cylinder heads and repacked on 
a work bench. Both pumps can be 
equipped with bolted-on gear re- 
ducers for direct coupling to high 
speed, electric motors. This is par- 
ticularly important in hazardous 
locations where belt drives cannot 
be used. These new horizontal 
pumps make low-cost installations 
where there are no high pressure 
shocks in the system. 


@¢ More Accumulator Capacity— 
Among accumulator developments 
are a new piggy-back bladder type 
and a new piston type, both from 
Greer Hydraulics. The bladder 
type has advantages of fast re- 
sponse, non-contamination of fluid, 
and minimum leakage. It also of- 
fers maximum oil volume, and pres- 
sure differential detection on the 
gas side. It has built-in storage 
for additional gas volume. The ac- 
cumulator, which has ASME ap- 
proval, is for 3000-psi working 





pressure, 12,000-psi burst. The 20- 
gallon piston accumulator has T- 
ring dynamic seals. It is rated at 
3000-psi working pressure, 9000- 
psi burst 

e Midget to Giant Compressors— 
New compressors range from Bell 
& Gossetts | 12-hp compressor 
and vacuum pump to Fuller's two 
stage compresso! with deliveries 
to 3300 cfm. The Bell & Gossett 
model is available in two types: 
one with 1.9-cfm displacement for 
operation t 27’ 
other with 1.43 cfm displacemenm 
for 65-psi operation. The compact 
5 wide 8%” high, 8%” long 


vacuum, and the 


units have a clearance factor be 


VALVES, GAUGES, 


Pilot-operated valves usually de 
pend on line pressure for shifting, 
so many poppet valves are sensi 
tive to restrictions in supply or 
exhaust, because their pilot sup 
ply “feels” supply pressure changes 
is the valve shifts. Parker-Hanni 
fins me Hustler valve has an 
wccumulator section which stores 
compressed air to give a positive 
shift re Vv irdless of line pressure 
Stored volume, which is held by 
1 plastic check valve, is four to 
five times that required to shift 
the 


BUILT-IN ACCUMULATOR between 
heck valve and pilot section 
ume for fast valve opera- 


pressure. Parker-Hannifin 


® Encapsulated Coil—For longer 


solenoid lift the valve has a plug- 


covered coil This en 

psulation keeps out moisture and 
forms a close bond between nylon 
ind coppel! windings for good heat 
dissipation The coil’s inside sur- 
face forms the bearing for the 
plunger, giving quiet operation 


tween piston and cylinder head 
which eliminates the need for a 
safety valve. 

Fuller’s new multivane, rotary 
compressors were designed for sim- 
ple installation. They have over- 
head inter-coolers for compactness, 
and can be installed either on a 
floor or mezzanine. The compres- 
sors have capacity ranges from 
279 to 3300 cfm with discharge 
pressures to 125 psi. Cylinders are 
water jacketed. Intake and dis- 
charge openings are on a horizon- 
tal plane on opposite sides of the 
cylinder to avoid flow reversal and 
simplify piping. 


CONTROLS 


without lubrication. The nylon is 
color coded according to voltage 
Aluminum die cast parts have re 
duced inertia, so that the coil re- 
quires only 7% watts for opera- 
tion at 150 psi. The solenoid cover 
is chained internally for better 
appearance. Use of die cast parts 
throughout the valve gives large 
air passages free from core sand. 

The valve seals to its manifold 
block with five O-rings held to- 
gether by a thin rubber mem- 
brane. This makes installation easy 
The membrane gives a water-proof 
gasket for the electical connection 
from the base to the main valve 
body 

Enlarged exhaust ports give the 
valve fast operation in welders 
Free flow in exhaust ports is even 
more important than in pressure 
ports because of the reduced pres- 
sure to force out air 

Automatic Switch is meeting 
temperatures, pressure, and fluid 
requirements with wide use of new 
materials such as urethane, Thio- 
kol, Butyl, and Hypalon. A_nor- 
mally-open valve for air pressures 
to 1000 psi will be made avail 
able this year. With a- operation 
it will also handle water and light 
oil up to 850 psi. The d-c version 
will handle these fluids at pres- 


sures to 500 psi 


@ Miniaturization—Small valves 
will open up applications for sole 
noid valves where only manual 
valves c ould be used before 

The Allied Control miniature 
valve has a 1/16-inch orifice with 
metal-to-metal seat. It has a built- 
in dashpot which is effective over 


the total length of plunger travel. 
With oil of 250-SSU viscosity, the 
valve takes approximately % second 
to open or close. 


e Faster Maintenance—Fast serv- 
icing and replacement has been 
an objective of air valve manu- 
facturers who are well aware of 
the high cost of production down- 
time. Manifolding and plug-in con- 
struction, used by many valve 
manufacturers, are two recent de- 
velopments which have speeded 
valve maintenance. The PDQ pop- 
pet type valve introduced by Hunt 
Valve, is removed in half a minute 
or less by loosening two hold-down 
bolts, twisting and removing the 
pilot section, then lifting off the 
main housing. The poppet of this 
valve is a one-piece assembly which 
permits pressurizing and exhaust- 
ing the cylinder ports alternately, 
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1154 Humphrey Products Div., 


rating dis 


but with a simultaneous action 
rather than the time lag with two 
separate poppets. The one-piece 
design has also reduced the size 
and weight of the poppet and 
valve. The valve is available in %” 
or 1” with sub-base, or %” modular 
manifold. 

Beckett-Harcum has just brought 
out %-inch direct solenoid actuated 
valves for manifold mounting. These 
are for both air and hydraulic 
media. The company has also added 
stacking, manifold air valves in 
%, %, and %-inch sizes with plug- 
in features, so that no piping or 
wiring need be disturbed when re- 
placing the valve 

Versa Products’ new Coordi- 
nates use a modular design tech- 
nique of unit-by-unit expansion 
Two-place and three-place mount- 
ings are the basic units for build- 
ing up multi-valve stations. Like 
many manifold designs, only one 


MODULAR DESIGN permits making up 
many types of air valves from less than 
50 standardized units. Hoffman Valves. 


inlet is required for the entire 
block. When a threaded exhaust 
block is used, only one exhaust 
connection is needed. Each sub- 
plate has locating pins for preci- 
sion alignment. Adjustable, built- 
in speed controls are available, 
and plates with and without speed 
controls can be intermixed. 
Another effort to simplify main- 
tenance and spare parts stocking, 


has been made by Hoffman Valves 
with their modular spool valve. 
Many variations can be made up 
from less than 50 standardized, in- 
terchangeable parts. Each module 
can be assembled in any one of 
four positions to accommodate pip- 
ing. 

Air Valves’ new solenoid valves 
have separately mounted, valve 
and solenoid pilot sections. They 
are available in single or double 
(momentary) types. Cycling speeds 
range to 1000 cycles per minute. 


e Increasing Solenoid Life— 
Longer solenoid life with shorter 
stroke was the objective of Barks- 
dale Valves in designing their 
Mach 2 air valve. Biggest factor 
in solenoid coil life is heating 
caused by long plunger travel and 
erratic friction. A short, quick, 
plunger stroke gives long solenoid 
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SHORT SOLENOID STROKE of 3/32- 
nch boosts solenoid life in this air valve. 
Pilot valve is free floating ball which 
seats on O-rings. Metal section of main 
valve limits deformation and fatigue of 
O-ring seal. Barksdale Valves. 


life Solenoid plunger stroke is 
3/32 inch. The pilot valve is a 
free moving ball that seats on O- 


rings in both its open and closed 


positions. Similarly, the main 
valve seats on O-rings, but metal 
shoulders take the shock, so that 
the O-ring seal is only slightly de- 
formed. This reduces fatigue. The 
valve is rated at 1000 cycles per 
minute continuous and has cycled 
as high as 2100 cycles per minute 
for 20 minutes. During a 2-hour 
test at over 1500 cycles per min- 
ute, coil temperature stabilized at 

degrees C below the maximum 
code limit for Class A coils 

In a move to integrate compo- 
nents with the equipment they're 
installed on, Bellows-Valvair has 
designed their welding gun valve 
which manifolds onto a welding 
gun and becomes an integral part 
of the tool. Putting the control 
valve at the point of use saves air 
volume, compared to a valve 
mounted at some distance. The 
valve can be removed by taking 
out four bolts without disconnect- 


WELDING GUN VALVE manifolds to 
tool. Close coupling makes compact in- 
stallation, saves air volume. Bellows-Valv- 
air Div. 


ing piping, and it is interchange- 
able from one gun to another 

A recycling poppet valve for ac- 
tuating directional valves by ex- 
hausting static pressure is new 
from Novi-Matic Valve Div. Press- 
ing the plunger manually or me- 
chanically opens the poppet which 
reseats when the directional valve 
is fully exhausted. 
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e Higher Pressures—Unlike the 
weather that nobody does anything 
about, there’s plenty being done 
to meet the needs for higher 
pressure components. R e p u b 1 ic 
Manufacturing, for example, has 
recently introduced a manual di 
rectional valve and a check valve, 
both rated for 10,000 psi. The di- 
rectional valve has optically flat 
seals, and roller thrust bearings 
that reduce turning torque. Maxi 
mum internal leakage at 10,000 
psi is 30 ce per minute air, 1 drop 
per minute water or oil The check 
valve has a resilient seal, locked 
into place between a supporting 
ring and the valve cap The valve 
has a safety factor of 4 and is 


suitable for high flow, heavy surge 


conditions 

New slide plate directional valves 
as well as pressure controls from 
Dynex are for high pressure appli- 
cations to 6000 psi and higher. 


Also new in the very high pres- 
sure range is Robbins Aviation’s 
stainless steel shut-off valve for 
liquids and gases at pressures to 
12,000 psi. No dynamic O-rings 
are used. all seals are self-energiz- 
ing. Thirty lb.-in. torque closes the 
valve against the high pressure. A 
new, globe type, miniature shut-off 
valve with body measuring %” 
square by 1%” long has a pressure 
rating of 3500 psi. It offers fine 
metering control and was especially 
designed for sampling cylinders. 


¢ Cartridge Check Valve—A spe- 
cial, pilot-operated check valve by 
Universal Hydraulics was designed 
for installation in a cylinder. The 
working parts are replaceable as 
a cartridge. The valve simplifies 
plumbing 

New developments in flow con- 
trol valves include pressure—com- 
pensated flow dividers and _inte- 
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grators, and needle valves of stain- 
less steel and for higher pressures. 
Fluid Controls has developed a 
double flow regulator with de- 
tented dial adjustment for use in 
salt and cinder spreaders where 
speeds of fluid moters driving au- 
ger and spinner must be coordi- 
nated. Each half of the double 
valve regulates up to 15 gpm with 
pressure compensation. It has an 
inlet port, two regulated flow ports 
and a bypass flow port. All ports 
are on the bottom for easy instal- 
lation. 

A priority type flow divider is 
new from Fawick Hydraulic-Elec- 
tronic Div. It permits an operator 
to select ten calibrated increments 
of pressure-compensated flow from 
a constant delivery pump. The 
valve simplifies control by elimi- 
nating a separate selector valve. 

Also new is a 4-way, open cen- 
ter, mechanical servovalve. It has 
no lapped fits, using an O-ring 
and poppets to seal with no inter- 
nal leakage. Insensitivity to dirt, 
and speed of operation at low 
pump output are features. 


¢ Stainless Needle Valve—New 
developments in needle valves in- 
clude Marsh Instrument’s stainless 
steel models with Teflon stem 
packing. They’re suitable for phos- 
phate ester, fire-resistant fluids as 
well as petroleum base fluids and 
water. Pressure rating is 6000 psi. 

Newest needle valve available 
from Republic Manufacturing is a 
soft seat design of stainless steel 
for panel mounting. The seat is 
locked in by a metal retainer. 
Overtightening can’t damage it be- 
cause the metal retainer limits 
stem movement. O-rings seal the 
stem and bonnet. Pressure rating 
is 6000 psi. 

Pressure controls which have 
just come on the market include 
Fawick Hydraulic-Electronic’s car- 
tridge type, pilot operated relief 
valve which has rapid response, 
smooth operation, and extremely 
flat pressure control characteris- 
tics. Capacity is 30 gpm to 2500 
psi pressure. 

Fluid Controls’ adjustable, dif- 
ferential unloading valve, sets load 
and unload pressures independent- 
ly within a 5% to 20% range. 
Pilot design insures positive opera- 
tion without hesitation. Flow rate 
is 12 gpm. Adjust pressures up to 
3000 psi. 

Also presented by Fluid Con- 
trols during 1960 is a double re- 
lief valve with selector, for use 








PILOT BALL in this unloading valve al- 
lows fluid pressure to shift main spool 
when system pressure rises or falls to set 
values. Differential, between loading and 
unloading pressure, is adjusetd by regu- 
lating pilot ball travel between open and 
closed positions. Fluid Controls, Inc 


Sheevver 


PULSATION DAMPENER connects be 
tween system line (below) and gauge 
(above). U. S. Gauge Div., American 
Machine & Metals, Inc 


i vented main relief valve 
clamping control. System pres 
selected according to al 
clamping force. Tied into 
circuit, the valve has 
ositions: one blocks the in- 

it system pressure is lim 
setting of the main relief 
the other two positions se 
sressively lower preset SVS 
pressures. Ranges are 100-800 
50-1500 psi ind 1000-3000 


\ pilot-operated sequence valve 
has been designed by Brand Hy 
draulics so that when pilot flow 
has shifted the spool to open it, 
the spool does not require main 

pressure to stay open 

1 power saving feature, be 

system pressure only needs 

high enough to move the 

ondary cylinder without the ad- 

ditional requirement of holding 
the sequence valve open 


New developments in gauges 
and accessories make them more 
versatile and reliable. A tempera- 
ture—compensated test gauge that 
maintains a high degree of accur- 
acy through wide temperature 
ranges is new from U. S. Gauge. 
Temperature compensation is built 
into both Bourdon tube and link- 
age. The tube is made from a 
high nickel alloy which minimizes 
the effect of temperature on spring 
rate. An adjustable link mechan- 
ism corrects for zero shift error 
resulting from expansion and 
shrinkage of the movement and 
socket materials. 

A new pulsation dampener from 
U. S. Gauge has a diaphragm of 
either stainless steel or Neoprene 
separating the measured fluid from 
the gauge measuring element. A 
viscous, non-freezing liquid trans- 
mits pressure to the gauge ele- 
ment. An adjustable restriction 
provides dampening. The dampen- 
ing chamber above the diaphragm 
is accessible from the side. It is 
not necessary to unscrew the 
gauge to fill the dampening cham- 


ber or perform routine mainte- 
nance. 

Products from Chemiquip prom- 
ise better instrumentation of fluid 
power systems. A new diaphragm- 
sealed pressure-snubber protects a 
gauge against transient pulsations. 
It also prevents loss of system fluid 
in case of gauge rupture. 

A one-way snubber which can 
give either upscale or downscale 
protection will be brought out 
soon. Particularly useful for equip- 
ment such as injection molding 
machines and presses, it will have 
instantaneous response to either 
increasing or decreasing pressure 
and will damp the pressure gauge 
when pressure moves in the op- 
posite direction. It will prevent a 
lag when fast response is needed, 
and violent response when damp- 
ing is required. 

A flow check valve to protect 
against fluid loss in case of rup- 
ture will also be introduced short- 
ly. A slow leak in the valve al- 
lows pressure build-up to close the 
valve when the rupture has been 
repaired. @ 


CYLINDERS, ROTARY ACTUATORS 


Teflon piston and rod seals are 
now a feature of Hydro-Line’s 
new 1” air cylinders. O-rings are 
used as expanders tor the Teflon 
seals. This design cuts static fric- 
tion, so that the cylinders start 
smoothly without a high pressure 
build-up. The cylinders are espe- 
cially suited for dry air and high 
temperature operation. A new 
standard, rod coupler which al- 
lows a .032 radial motion reduces 
cvlinder bearing wear caused by 
side loads and binding 

Hard chrome plate is now ap- 
plied to Hydro-Line’s air cylinder 


CARTRIDGE ROD BEARING complete 
with metal rod scraper and wiper is re- 
moved without disturbing tie rods. Carter 
Controls. 


ID’s. It eliminates rusting by air 
line condensation, and resists scor- 
ing to give better internal sealing 

A continuing program at Hydro- 
Line has been to install Viton rod 
seals, wipers, and needs seals, in 
Series N2 hydraulic cylinders (op 
tional in Series R2 air and hy- 
draulic cylinders). These seals are 
used with carbon-impregnated Tef- 
lon back-up washers. The combina- 
tion is compatible with almost all 
industrial hydraulic fluids and is 
suitable for higher temperatures 
than former seals. 

Removal of the complete rod 
bearing without disturbing tie rods 
is a new feature made possible by 
a cartridge rod bearing, complete 
with metal, rod scraper and rod 
wiper on Carter Controls’ cylin- 
ders. The 2000-3000-psi, Square- 
line cylinders also have a floating 
cushion and a double lock type, 
piston and rod connection. 

Carter will also announce a new, 
miniature rotary actuator and a 
heavy duty actuator during 1961. 
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Both will seal with O-rings and 
will have heavy bearings for over- 
hung or thrust loads. The minia- 
ture actuator will be of a some- 
what different design than the 
company’s other rotary actuators. 
It uses aluminum tubing and 
heads, and develops up to 200 Ib- 
in. torque 

In the high pressure range, 
Owatonna Tool has _ introduced 
double acting cylinders for 10,000 
psi. The cylinders have tie-rod con- 
struction, are designed primarily 
for push action, but can also be 
used for some pull operations. 

A twin, center hole cylinder has 
been announced. An advantage 
of this design is larger tonnage ca- 
pacity than a single cylinder of the 


TWIN CYLINDER for 10,000 psi, will 
be available in bores to 2'/2". Owatonna 
Tool Co. 


same length and piston diameter 
Another advantage is that the cyl- 
inder can be used as a framework 
against which to pull, for instance 
in stressing a cable 


e Air-Oil Operation—To combine 
the speed of air with the control 
of oil, Lynair has designed their 
Airdraulic cylinder which mounts 
an air piston and hydraulic piston 


Bleeder 
assembly 


AIR-OIL CYLINDER has chrome plated 
ID. Center head is sealed with O-rings 
reinformed with back-ups. Center drain 
prevents pressure build-up in center head. 
Lynair, Inc. 


on the same rod. The two ports 
of the hydraulic section are con- 
nected through an external flow 
control valve and return check. 
This arrangement meters flow con- 
trolling rod speed 

Special designs are Universal 
Hydraulics’ regular business, so 
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most of their products are new 
developments. A cylinder for spe- 
cial mounting (shown) is an ex- 





SPECIAL CYLINDER permits passing 
mechanical parts through center. Uni- 
versal Hydraulics Div. 


ample. It was designed for easy 
installation and maintenance with 
provision for installing mechanical 
parts through its center. It sim- 
plified the design of a machine 
and cut cycle time 8 to 1. 

Midget air and hydraulic cylin- 
ders are new from Control Line 


Equipment. Rated for 200-psi air 
and 2000-psi hydraulic they have 
aluminum pistons pinned (rather 
than brazed) to a stainless steel 
rod. Rod threads are on a reduced 
diameter to prevent damaging rod 
seals during installation. 

Air-operated clamping cylinders 

bore sizes from 1” to 3”, and 
air-operated C-clamps are new de- 
velopments at Airmatic Valve. 
The clamps can have a manual 
sleeve valve or an integral sole- 
noid valve, and a number of op- 
tional clamping ends. Clamp open- 
ings range to 9”. 


e New Rotary Actuators—A new 
entry in the field of industrial ro- 
tary actuators has been Houdaille 
Industries who has brought out 
actuators for 3000 psi, delivering 
up to 741,000 Ib.-in. torque. & 
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500-lbs 2500 psi. Electro- 
sequence pr 
ing will also be shown. 
k hanaiie cams in any com- 
eight standard degrees of 
its. May control large pilot- 
ilves, or be connected di- 
r cylinders. 
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829 Mo-Bar Hydraulics Co. 

You'll see . . . high pressure hydraulic 

cylinders, 142" to 12” bore. Pressures 
00 3000 psi. Also medium 


cylinders (shown), 
ssures from 500 to 

r cylinders, 142” to 14” 
psi. Cylinder mountings 
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IF YOU CAN'T 
ATTEND THE SHOWS... 


you can get information on these 
products by circling the Reader 
Service numbers on the attached 


post card. 














PLUMBING AND SEALS 


of the biggest advances 


power design are taking 
n plumbing components and 
niques Manifolds, 


eals are all moving rapid- 


straight 


keep up with requirements 
faster servicing and better 
kage control. Here are some ex- 


umples plumbing products 


recently become avail 


e Tubing ( oupling Snap- Tite's 
quick connect coupling for rigid 
lines permits quick removal of 
gages, valves pumps and other 


components. It works similar to 
quick connects used with flexible 
hose and can be used with pipe 
or tubing 

The company’s regular line of 
quick connects has been rede- 
signed to prevent spray when dis- 
connecting lines under pressure. 
When the coupling is closed, the 
nipple bears against an E-packer 
to form the seal. As soon as the 
nipple is withdrawn during open- 
ing, this seal is broken. An O-ring 
now installed in the coupling main- 
tains the seal until the coupling 
is completely disconnected 


QUICK CONNECT development for 
rigid lines above, speeds removal. Cou- 
pling design shown below eliminates spray 
by adding an O-ring to maintain seal. 
Snap-Tite, Inc. 





512 Hansen —_ Co. 


You'll see... 


311 Flodar Corp. 


You'll see 


430 


146 Dixon _—— 


You'll see ... var 


er specs for 


106 Stratoflex, we 


You'll see... 


619 pitted ayia 


You'll see... § 


ressure 


ic rubber inner t 
2 wrap reini 
iter cover. Withstands 
Temperatures 
Hose I.D. from 1.25" t 
to 2.75". Pressure 
end radius from 18" t 
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© Tougher Seals—Scoring is a 
main cause of leakage in dynamic 
seals. Not only do the wear grooves 
give a path for leakage flow, but 
they also abrade the seal, causing 
further leakage. One 
the problem is tougher seal ma 
terials, and E. F. Houghton has 
developed their Rex-Syn cup pack- 
ings with this objective. A plastic 
and an elastomer have been com 


answer to 


bined to give abrasion resistance, 
tensile strength of over 3000 psi, 
and an elastic limit of almost 300% 
Friction characteristics compare 
with the best low friction pack 
Ings now available. 

\ metal, lip type seal has been 
developed by Gits Bros. Mfg. for 
high temperature sealing in actu- 
ators and swivel joints. Its one 


piece lip is held in a stainless 
steel ring which supports the lip 
axially to prevent blowout under 
extreme pressures. It can be used 
for static or dynamic sealing and 
seals well at low pressures. Dy- 
namic surfaces should have a fin- 
ish of 8 RMS or better for low 
breakout friction and best sealing. 
It can be used as a piston seal, 
as shown in the illustration, or as 
a rod seal by building the metal 
lip on the ID 

Installing the ferrule the wrong 
way in a flareless fitting is no long- 
er a problem with Afco Fitting’s 
UF fitting. The ferrule is ma- 
chined symetrically so that it can 
be installed either way. After as- 
sembly, the ferrule becomes a per- 
manent part of the tube, so that 


TEST RESULTS on synthetic rubber 
packing (left) and new elastomer-plastic 
compound. Seals were installed in jacks 
which were run at 205 cycles per minute, 
through a 14-inch stroke, under 100-psi 
air pressure. Sand was introduced into 
the air and replenished as it worked its 
way behind the seal. Conventional elas- 
tomer failed at 27,000 cycles. After 
32,000 cycles at 3000 psi, new material 
showed little wear. E. F. Houghton & 
Co. 





918 Ruybestes: Manhattan, Inc. 


You'll see... 


Ran. 


956 Imperial-Eastman a: 


You'll see... 5S 
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You'll see . 


1105 Polymer om 


You™ sce... ! xi 


105 Greene, Tweed & Co. 

Has D-ring for 
le, wedge- 
> second 


cam action 

They extend fully against 

).D. to close rod clear- 

in a wiper lip. 

rbore in cylinder 

i, held by ring. For any fluid. 

eratures from —70 to 600 F. For 
3” rods 
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1235 Disogrin Industries 

4-ft dia. urethane U-cup 
compression 
wide range of small 


ents of compression 


You'll see... 


Mad " — ap 
Mace in one piece Dy 


os 3 , > 
t solid urethane 


unele) Ge > dle) pale), 


2028 E. F. Houghton & Co. 
(Also booth 920 Design Show) 


You'll see . . . influence of female adap- 
ter on V-packing. Exhibit will reveal 
relative behavior of homogeneous rub- 
ber, fabric, metal and phenolic as adap- 
ter materials. You'll see rod and cylin- 
jer packings, and compatible fire-re- 

nt hydraulic fluids. Includes homog 
eneous, fabricated, and leather pack- 
ings. Also water-glycol, phosphate ester, 
and water-in-oil emulsion fluids. 


sista 
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the fitting can be disconnected 
without affecting the pressure tight 
seal. The ferrule has been designed 
for large contact area with the 
tube to dampen vibration and 
prevent stress concentrations A 


METAL, LIP TYPE SEAL was developed 
for temperatures to 1500 F. In tests, 
breakout friction in a 14-inch cylinder 
at O-psi differential was 5.5 Ib. After 
14,400 cycles through a 5-inch stroke, the 
seals and cylinder were in excellent con- 


dition. Gits Bros. Mfg. Co 


NEW SWIVEL JOINT specially designed 
for multiple platen presses is self align- 
ng up to 5 degrees. Barco Manufactur- 
ng Co 


FILTERS, FLUIDS, AIR 


For better pneumatic system op- 
eration, Wilkerson has introduced 
products to keep compressed air 
clean and lubricated. 
(heir hose line oiler is small and 
light enough to install at the air 
tool. It lubricates in any position 


proper! ly 


ind needs no adjustment 

Dirty compressor oil can be just 
as harmful as water and other dirt, 
but Wilkerson’s new oil-removing 


permanent stop on the sleeve pre- 
vents over-torquing and limits tube 
constriction. The fitting is for 
steel, copper, stainless steel, and 
most plastic tubing 


e High Temperature Hose—One 
answer to handling higher tem- 
perature fluids in aerospace appli- 
cations is convoluted metal hose 
reinforced with metal braid. A re- 
cent Flexonics development is their 
Hi-Flex hose which has improved 
flexibility, pressure rating, and fa- 
tigue life. It comes in sizes from 
%” to 1%”. Pressure ratings range 
to 4500 psi in the smallest size. 

Another development important 
in aerospace and ground support 
applications is higher pressure 
Teflon hose with metal braid re- 
inforcement. Resistoflex has _in- 
creased pressure rating of its 
Fluoroflex T hose to 6000 psi. Tem- 
perature range of the hose ranges 
to 400 F and higher. Swaged fit- 
tings have lip seals which use both 
compression and internal pressure 
for sealing. A compressed, coned 
disc seat forms the metal-to-metal 
seal between nipple and lockring. 

Hunt Valve is now supplying 
sub-plates for large valves (weigh- 
ing up to 700 Ib) for use in water 
hydraulic systems. Sub-plate mount- 
ing which provides easier mainte- 
nance, reduces downtime, and 
avoids disturbing piping introduces 
better leakage control techniques 
in the primary metals field. 

A new swivel joint brought out 
by Barco Manufacturing for use 
on hard board, multiple platen 
presses requires no lubrication and 
has a chemically inert seal. A new 
gasket makes turning force very 
low. The swivel is self-aligning up 
to 5 degrees from centerline. . 


LINE CONTROLS 


air filter removes it before it gets 
to the machine. The filter has a 
disposable cartridge and plastic 
shell for visibility. Baffling throws 
heavier contaminants to the outer 
walls, giving a longer cartridge 
life 

When the lubricant gets low in 
the company’s new Auto-Fill lub- 
ricator, a valve opens and admits 
more oil from the pressurized oil 


line. A quick-change bow! is re- 
moved by touching a lever and 
turning. It’s not necessary to turn 
off air pressure. 

Maintenance men don't remem- 
ber to drain compressor tanks each 


RY 


HOSE LINE OIJLER is smal! enough to 
install at the air tool. It can be filled 
without turning off air. Quick-Change 
lubricator bow! removes by pressing re- 
tainer and rotating a '/4 turn. Wilkerson 
Corp. 


day, but a new automatic tank 
drain has a perfect memory. The 
small drain is all brass and has 
no springs or lap fits. 

R. P. Adams’ newly developed 
Economat combines an aftercooler 
and cyclone separator with a fea- 
ture to restore 1/3 of the usable 
volume of compressed air that 
would otherwise be lost in cooling. 
It uses the original heat of com- 
pression to reheat the air. It per- 
forms basically the same function 
as a refrigerated unit which cools 
the air before it goes to the com- 
pressor, but requires no operating 
power and gives year-round per- 
formance. 


e F-R Fluids and Filters—New 
fluids coming on the market in- 
clude Shell's fire-resistant, Irus 
902. The emulsion type fluid now 
has wear reducing additives to 
give longer pump life. 

Inverted emulsion (oil in water) 
fire-resistant fluids present filter- 
ing problems because of their dirt- 
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SUCTION FILTER developed for emul- 
sion type fire-resistant fluids has 3/64- 
inch openings, four magnets. Schroeder 
Brothers. 


carrying characteristics and vary- 
ing viscosity. Paper elements are 
not suitable because they remove 


additives. Working with a fluid 
manufacturer, Schroeder Brothers 
has developed a perforated metal 
suction strainer. It has 3/64-inch 
holes and four magnets. Flow 

directed past the magnets which 
retain particles down to fine mi- 
cronic sizes. Opening the strainer 
size and allowing the magnets to 
do the collecting job, reduces the 
chances of pump starvation. For 
filtration of fine non-metallic par- 
ticles, Schroeder uses a 60-micron 
wire mesh filter in the pressure 
or return line. This also shears the 
fluid and prevents it from collect- 
ing into larger globules. This main- 
tains stability of the emulsion. @ 





107 Wilkerson Corp. 
You'll see . . . Saf-T-Bow! for compressed 
lul Bowl is die 
ht level 
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544 Parker-Hannifin om 


You’ ll see . . . Pulse lubri 
ten perates n pressur 


ir low 


livery line 

ttion, allowing 

exact spot de- 

ttion even when 

1d places, 

ooding of air 

type 303 

ng for use on 

thread fittings, where conven- 
bber O-ring with back-up wash- 
acceptable. Needs no replac- 


» 


h repeated use. No deterioration. 
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1117 Screen Products, Inc. 
You'll see . . . Stack-type filter (shown). 
Individual elements are assembled to 
form various lengths. Each element has 
aluminum ce 11 member and two ad- 
acent filter screens. Metal binder pr 
ts screen I.D. O.D. sizes from 1%" 
342", LD. from .63” to 1.7”. Filter 
rea from .69 sq. in. to 8.93 sq. in. Also 
leated-type filter. For uses requiring 
ll envelope diameters and fine par- 
> retention. Filter ratings to 5 micron. 
Fluted sheet metal members, extending 
radially, proved clear flow passages 
support for the fine wire cloth. 
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PUBLICATIONS 


HOW TO SELECT QUICK-CONNECT 
COUPLINGS... Nov., 1960 
8 pages discussing the design 
factors which a user should con- 

n selecting a coupling. Sec- 
drawings of various de- 


WHAT YOU CAN GET IN ROTARY 

ACTUATORS ... Aug., 1960 
6 pages showing designs, operat- 
ing specifications, and applica- 
tion ideas. 


PLASTIC LINES—CAN THEY MEET 
YOUR FLUID POWER NEEDS? ... 
Apr., 1960 
This report boils down the char- 
acteristics of various types of 
plastic tubing—the “do's” and 
“dont's” for successful applica- 
tions 


DESIGNING MACHINE CONTROLS 
FOR AUTOMATIC ASSEMBLY ... 
May, 1960 
12 pages showing in detail how 
electrical and pneumatic compo- 
nents are ingeniously combined 
to speed up an assembly opera- 
tion. 


WHAT TO LOOK FOR IN AIR 
VALVES . Ap: Te, 1959 
16 pages “describing and illustrat- 
ing |t > designs of directional, 
pressure, and flow control valves. 


HOW FIRE-RESISTANT FLUIDS ARE 
USED TODAY; and PACKING MA- 
TERIAL FOR F/R FLUIDS .. 
Nov., 1959 
8-page report describing applica- 
tions and characteristics of F/R 
fluids. Includes chart of packing 
materials for F/R fluids. 


TEMPERATURE CONTROL IN HY- 
DRAULIC SYSTEMS 
16-page report on system design, 
fluids, packings. Components af- 
fecting ‘tem perc ature control. 


ELECTRICAL CONTROLS FOR FLUID 
POWER SYSTEMS 


8 pages of charted specifications 
for limit switches, timers, sole- 
noids, and pressure switches. 


A COURSE IN 
HYDRAULIC VALVES—Part 1 


Directional Control Valves, WHAT 
3-POSITION AIR VaEvES Can ae 
eb., 1961 


Basic characteristics of spool, 
packed plunger, rotary, poppet, 
sliding plate valves. Air valves 
articie discusses center porting of 
3-position valves. 12 pages. 


Reprint prices: 
1—10 copies—SO0c ea. 
10—24 copies—35c ea 
25—49 copies—25c ea. 
50 or more —1l5c ea. 


Revised JIC HYDRAULIC 
STANDARDS 
32 pages of standards adopted April 


1—10 copies—75c ea. 
}—24 copies—60c ea. 

25—49 copies—50c ea. 

50 or more —40c ea. 
Out-of-print copies of HypRavULICS 
& PNEUMATICS Magazine are avail- 
able in complete volumes as positive 
microfilm copies from: University 
Microfilms, 313 N. First Street, 
Ann Arbor, Michican. 


Send all orders with exact amount 
in coin, currency, or check to: 


HYDRAULICS & PNEUMATICS 
812 Huron Road 
Cleveland 15, Ohio 











NORFOLK and WESTERN 
RAILWAY 


GENERAL OFFICES + ROANOKE, VA 


Nation’s Going-est Railroad 


$385,200 
in 
annual 
Savings 


for an 

air or gas 
compressor 
plant! 


Look at these facts, uncovered by Fantus Area Research 
in its study of N&W territory! 

Fantus analyzed markets, labor, raw materials, taxes, 
industry trends . . . every facet of plant location. This 
study uncovered ideal sites for a compressor manufacturer. 
Estimated operating costs at these sites were compared 
with actual operating costs of compressor plants in other 
parts of the nation. At the N&W sites a compressor plant 
can save as much as $385,200 annually in transportation, 
and other costs. 

Get the full facts. Write on company letterhead to 
H. P. Cotton, Assistant Vice President, Norfolk and Western 


Railway, Roanoke, Virginia. 

MANY OTHER TYPES OF INDUSTRY can slash operating 
costs with plants in N&W territory. Fantus proves it 
in dollars and cents. 
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NOW, buy only the horsepower you need with 
REULAND’S new Hydraulic Pump Motor Intermediate” H.P. Ratings! 


28 horsepower ratings from 4% 
through 60...12 brand new, 
exclusive, intermediate ratings! 


Tailor motor h.p. to your pump’s performance curve. 


Re duce motor costs ... Increase operating efficiency. 
user of hydraulic pumps, Reuland’s twelve new 
motor ratings can start saving you 

No longer must you pay for overmotoring...no 
compromise operating efficiency with an unneeded, 
and buy only what 


If you’re an e 01 


“in-between” hydraulic pump 


jou pay by the horsepower... 
match the performance curve of the pump! 
Reuland’s new intermediate ratings are an important sequel to 
ther famo land first the original, internal spline coupling 
method of hooking up motor and pump! 
All ratings are standard and available for quick deliveries. New 
price lists and engineering data sent on request. You should have a copy. 


is Reu 


POWER FOR MODERN-DAY PRODUCTS 


Sweet's 1961 Product Desian File ,7a/RE 


MODERN 


.- all in lightweight, cool-running aluminum frames! 


REULAND MOTORS 


146 


4° 
15 
32%" 


“Exclusive, new intermediate ratings 


Your copy of this catalog on Reuland 
Spline Coupled Hydraulic Pump Motors. 
plus the complete Reuland 
line... will come in handy. 
Sent free on request 


REULAND ELECTRIC COMPANY 
Alhambra, California 


Western Division 
@ Eastern Division: Howell, Michigan 


Distributors in all principal cities 





Cutler-Hammer cuts costs 





il improvements on the hydraulic system 
nolding presses, Cutler-Hammer found that oxida- 
tion of a low-grade hydraulic oil resulted in sticking 


j i costly replacement of worn main ram 
to a pre im Mobil oil and installation of a centrifuge 





tamination removal reduced ram packing wear by 75 
reduction in valve sticking and oil consumption. After 9 
| analyses by Mobil, the original fluid fill is still in 


484 in 1959 alone 
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with Mobil — saves *13,300! 


Leading manufacturer of engineered electrical systems 
benefits from Mobil Correct Lubrication, realizes economies in 
wide range of operations, saves *13,300 in one year alone 


A pioneer in the production of electric controls, 
Cutler-Hammer, Inc., has for many years relied 
on a Mobil Program of Correct | ubrication for 
its several Milwaukee plants. The Mobil Pro- 
gram has consistently brought benefits to Cutler- 
Hammer—in terms of increased production effi- 
ciencies and maintenance dollar savings. 
Working in close liaison with Cutler-Hammer 
technical personnel, Mobil Engineers have made 


To guide lubrication personnel in performing required 
services, Mobil developed complete lubrication 
charts for machines at Cutler-Hammer, worked out 
oiler routes and schedules, and recommended use of 
time-saving lubrication cart. Increased efficiency 
permitted reassignment of a maintenance man, 
reduced other overhead, saved $7,452 in 1959— 
principally in the Press Department. 


In Cutler-Hammer'’s screw machine department, a 
central cutting oil system serves many machines 
Contamination of cutting fluid by lubricating oil 
frequently reduced machining efficiency to the point 
where tolerances, tool wear, poor finishes and ex- 


recommendations and suggestions in many areas 
where lubrication is a factor. These recommen- 
dations—a few of which are itemized below— 
resulted in a saving of $13,300 to Cutler-Hammer 
in 1959. 

Your plant may profit from a Mobil Program 
too. For further information, call your Mobil 
Representative. Or write, Mobil Oil Company, 
150 East 42nd Street, New York 17, New York. 


A Mobil recommendation covering quantity deliv- 
eries of oils and greases proved advantageous to 
Cutler-Hammer. After studying Cutler-Hammer’s 
requirements, Mobil recommended that lubricant 
purchases be consolidated to permit carload deliv- 
eries beginning in 1955. These carload deliveries 
made possible discount savings which last year 
amounted to $364. 


cessive smoking became serious problems. Mobil 
Engineers have helped greatly to reduce these prob- 
lems by periodically analyzing cutting oil character- 
istics and after each analysis, prescribing corrective 
action to restore maximum machining efficiency. 


Correct Lubrication 
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How adapters affect 
“V” packing performance 


nopularitv of “V" 
rgely due to their 
pressure applica- 

i 


ith male and 


sufficient. 


OVeT 
ised in cylinders 


ods (out 


side 
both 

1 service life, 
dependent on the 

1 support the packings 
oO the ftemale 
because it supports the 


friction, packing 


resi 
oversize, 
made from materials 


the apptication, 


Common Adapter Materials 


Adapters al isually made of metal, 


ilics, hard homogeneous rub- 
fabricated rubber or leather. 

ial has its merits and its 
ons. [n this group there ts a 
rom hard, non-compressible 
ils to those that are softer and 


Hie. 


What The Female Adapter Must Do 


As we said earlier, the female adapter 
he entire set. But that’s 
of its job. It must be hard 
prevent extrusion of the 
pressure. Yet it must be 
to compress without 

It must “breathe” 


compress and flow radially under 
pressure then recoil when pressure is 


vcreby bridging the metal 


category of “lip” type packings, 
their sealing action is due to the 
force of the actuating pressure ex- 
panding the packing. As a result of 
this “breathing” action, friction on 


the return stroke is negligible. 


Adapter Material Selection 
Now to get back to adapter materials. 
Metal, usually brass or bronze, ts 
hard and inflexible. [It can be 
machined so that the clearance ts 
held to a minimum but it cannot 
breathe with the packings. Excessive 
friction and wear usually result. 

Phenolic adapters are only slightly 
better. They “breathe” very little and 
at high pressures often fracture. 

Hard homogeneous rubber, fabri- 
cated rubber or leather adapters are 
superior to both metal and phenolics. 
This is because these materials are 
compressible—they will “breathe” 
with the packing thus bridging the 
clearance and eliminating extrusion 
without unnecessary friction. 

Homogeneous rubber 
should be of about 55 Durometer on 
the “D” scale, fabricated rubber 
should be a fairly hard texture, and 


adapters 


leather adapters are usually impreg- 
nated with a hard wax. 

Houghton, the only manufacturer 
of both fluids for 


hydraulics, has widespread experi- 


packings and 


ence in packing design, application 
and performance. For unbiased 
recommendations and help in im- 
proving packing performance, write 


E. F. Houghton & Co., 303 W. 
Lehigh Avenue, Philadelphia 33, Pa. 
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METAL ADAPTER 


> \ : 


PHENOLIC ADAPTER 


= 


HOMOGENEOUS RUBBER ADAPTER 


FABRIC ADAPTER 





, Houghton 


‘NOUSTRY's 


oo —> 





For Your Power Drive - Design « Application 


=a CYLINDER 


There’s a 


or Replacement Maintenance 


That Can Assure Accurate Efficient Operation 





Only T-J’s complete line can assure you 
a cylinder of either air or hydraulic 
application—with practically limitless 
design specifications for bore, stroke, 
delivery 


pressure range and even 


requirement. From the time-tested, 


Is [TOMKINS JOHNSON] 
m 
THE ONLY 
COMPLETE j 
ENGINEERING 
CATALOG standard tie-rod for the T-J 
hydraulic cylinders Squair Head 


LINE, TOO! cylinder 


H-47 for 


$Q-1068-4 


standard tie-rod air and hydraulic, to the 
exclusive T-J Spacemaker, and including 
the recently introduced Squair Head, 
T-J cylinders give you more features 
for efficient, long-lasting operation. 


Write today! 


SM-66-3 (or HSM6-68-4 
the incomparable for the High- 
Spacemaker Pressure Hydraulic 


cylinder Spacemaker cylinder. 


No. 64 for 
standard tie-rod 
air cylinders 


THE TOMKINS-JOHNSON CO, #4ckson, micn. 


CYLINDERS ¢ MILLING CUTTERS ¢ RIVETERS and CLINCHERS 





FLUID POWER 
AT WORK 


keeping up with design, application, methods 





Cylinders walk auger miner 


Chis mining machine uses a 48- 
inch diameter auger to mine coal 
in tight quarters along a coal face. 
Rapid, high-wall augering is possi- 
ble because the machine is self- 
positioning No rails, skids, or 
separate power units are needed. 
Cylinders move it horizontally and 
vertically. 

Three cylinder-actuated shoes 
lift this auger miner and shift it to 
its next drilling position. The aug- 
er miner is leveled and positioned 
vertically at each new hole by four 
independently-controlled hydraulic 
jacks. The miner shifts hori- 
zontally ana resets for drilling a 


new hole in three minutes. a ’ "5 
. a ee = _ al , . 
AUGER BORING INTO COAL FACE is controlled by centrally located multisection 
valves. Four post jack levers are mounted together and give individual contro! of the 
one to shift. After a hole is com- four jacks. All the shoe control levers also are mounted together. Two levers control the 
front shoe and two control the back two shoes. 


Each of the three shoes has 
two cylinders: one to elevate and 


Continued on page 67 



































THREE SLIDING SHOES (2 in the back) raise the auger miner LIFT AND SHIFT CYLINDERS on each of three sliding shoes 
10 inches off the ground. It slides 24 inches along its shoe chan- make the auger miner self-positioning. It moves itself to or 
nel when its shift cylinders extend. After the slide, the four from the coal face as well as from hole to hole. 

corner post jacks extend to lift the shoes [and the miner) off 

the ground, so the shift cylinders can retract. 
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easily removed 
valve assembly 


SUB-PLATE 
MOUNTING 


bottom tapped 
sub-plate 


tor HUNT ydwaniio Valves 


= easier maintenance sub-plate assure leak-free sealing . . . bottom 


a minimum downtime tapping of sub-plate affords maximum access 
to valves and eliminates piping clutter. 


Designed to fit into today’s preventive mainte- 
nance programs, Hunt’s new sub-plate mount- Sub-plate mounting is available on all % 
ing permits quick valve removal and installa- through 2 in. Hunt hydraulic valves.* To learn 
tion. more about the performance and cost-cutting 
advantages of Hunt valves, contact your nearby 


With sub-plates, equipment downtime is cut to Hunt representative. 


an absolute minimum .. . valves can be re- 
packed in your maintenance shop instead of *Except those with cast or forged bodies. 
on the machine. And, once installed, permanent 

piping need never be disturbed. 


O-ring seals between valve body and cast steel 4 U fet T 
QUICK-AS-WINK® AIR AND HYDRAULIC 


Want more detailed information? Write Dept. AH-Sél, VAI VE — 
Hunt Valve Company, Salem, Ohio. Ask for Bulletin 604. 
HUNT VALVE COMPANY e DIVISION OF IBEC e SALEM, OHIO 
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All Pressure Regulators are not alike 
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Floating Valve-Pin 


A Norgren extra that 
assures leak-proof seating 
of the regulator valve 
\ tight, leak-proof seating of the valve 


s essential to the proper performance of 


yressure regulator. Leakage and 





ep can be caused by improper alignment 
pin, resulting in gouges and 


on the valve seats 


is, Norgren Regulators are made 
g valve-pin, eliminating critical 
roblems. The Norgren floating 
n is self- aligning , assuring positive 
yf the valve. As a result, there is 
wear on the valve seat, with increased 
ind more dependable 


Norgren 
Pressure Regulators 


r performance 


Whatever your pressure regulation need, 


there is a Norgren Pressure Regulator 
designed for the job. Call your nearby 
Norgren Representative listed in 

your telephone directory—or write factory 
for literature showing complete 

Norgren Regulator line. 


ED IN 1926 


C. A. NORGREN CO. 


ELAT! STREET « ENGLEWOOD, COLORADO 
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give you these important 
features: 

Balanced Valve Construction 

improved regulator performance 


Large Nylon-reinforced Synthetic 
Rubber Diaphragm—long service life 


Baffle and Siphon Tube- 
increased accuracy 


Large Passages and Valve Openings— 
large flow capacity 


Easy servicing while still on fluid-line 


Floating Valve-Pin- 
assures better seating 
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FLUID POWER build reliability, flexibility, versatility 
AT WORK into your hydraulic system... 


) ) SPECIFY 
pleted, each channel-like shoe is 


+ 
manually pointed in the direction i eC 
the miner is to move. The ELEVATI @) mrit 
cylinders lift the auger miner off 
the ground. The suirt cylinders S.A.E. 37 FLARE ae uf FITTINGS 


then extend and push the miner 


along the shoe channel in the di- | 
rection the shoe was pointed. The ‘ 

ELEVATE cylinder has a 10” stroke 

The 24” stroke Sete 


SHIFT cylinder’s 

permits the miner to take 24” straight thread plug 
steps The shoes swing on ball 10" male elbow _ 
swivel joints permitting the shoes 

to rotate 90 degrees to each side 

of a perpendicular to the coal face. 

Thus the miner can move toward 

the wall, parallel to it, or at any 


angle between. 


@ Advantages Over Wheels 
One advantage of these sliding 
shoes over wheels is that the mech x head pipe bushing 
anism to move and guide a wheel 
would be more complex than the Formrite J.I.C. Fittings range in size 
shoe’s swivel joint and channel. from %” to 2” Tube O.D. Produced from 
Also the channels support and steel bar stock and zinc-plated, they are 
soft made to S.A.E. dimensions. And remember 
. when you deal with Formrite, you 
deal with a company with a conscience. 
O.E.M.’s who do, have come to depend 
on its fluid transfer engineering ability, 
manufacturing techniques, testing 
methods and complete servicing. 


move the auger miner on 
ground where tires would sink. 
The shoes nest within the frame 
when not in service. 

The operator controls the shoes 
through a multisection control 
valve. One lever for elevate and 
one for shift controls both rear Please fill in coupon belou 
shoes. because they are connected for further information 
in parallel. The front shoe is con- 


trolled by separate valves. 





. : FORMRITE TUBE COMPANY 
bd Jacks Give Adjustable | P.O. Box 118 Two Rivers, Wisconsin 
Height—Each of the four, cornet Please send me complete information on your 
hydraulic jacks are independently S.A.E. 37° FLARE J.1.C. FITTINGS. 


controlled through a 4-section >) a Name 





valve. The outer cylinder of the \, 1 Devs oe Adidrons 
jack is 8” pipe. Bearing rings at : 
2 . - City 
the bottom of the outer cylinde ; 





SS 


and at the top of the inner cylin- 

der take side loads which occur Formrite specializes in the design and fabrication of precision formed 
during drilling. The jacks’ 73”- metal tubes for fluid transfer lines. In addition, it has complete lines 
stroke permits boring holes one of tube fittings in all standard shapes and a large range of sizes. 
Forgings, castings and flange mounted fittings are also available and 
can be machined to exacting requirements. 


over the other for greater coal re- 
covery when the vein is. thick 
enough. 


Che auger miner has three gear 


a leader in tube design 
larger ones each have a 34-gpm and fabrication 


capacity at 1000 psi. The smalle: ormrite 


pumps within one casing. The two 


one has 15-gpm capacity at 2000 
TUBE COMPANY 


gs 


psi. A 65-hp, auxiliary diesel en- 


Continued on page 70 
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LE RO! 50S2 was installed be 
cause Bowes couldn't afford 
compressor downtime, says Mr 
LaFara. Air-cooled unit can be 
used 1d rs or utcgoors — 
needs no plumbing 


FINISHED TIRE REPAIR 
SECTION is inspected 
Compressed air now per 

mits automatic spraying of sec- 
tions with liquid latex as they 
pass through booth at left. Pro 
duction increased at least 25% 


This plant 
minimizes 


the risk of re: 
“No air - | 4 | 
no work” “¢ = 
with a 


LE ROI SOHP STATIONARY COMPRESSOR 


A dependable compressor headed the list of critical needs when Bowes Seal Fast 

Corp., of Indianapolis, Ind., merged two plants under one roof. A Le Roi 50S2 

two-stage compressor provides this vital dependability . . . and all the compressed 

air needed to produce over 2000 various items for the upkeep of cars, tires, and tubes. LE 4 | 
James S. LaFara, Plant Manager, reports that the Le Roi unit delivers 210 cfm 0 

at 125 psi... operates 75% to 80% of 8- to 16-hour production days, five days a 

week, and supplies almost 100% of all the compressed air needed. Down-time, he STATIONARY 
adds, is at a minimum, and maintenance costs are below those of two smaller 

compressors which the Le Roi replaced, and which now serve only as standby units. 


Look what this Le Roi 50S2 does! It provides air to spray tire-repair sections COMPRESSORS 


(boots) and tubeless-tire repair plugs with a mixture of liquid soap and water. 
The unit powers latex spraying machines, and blows scraps from tube-patch cutting 
machines. Other uses include air for lead moulding equipment, nut-driving units, 
cleaning vents on chemical filling machines, and for the plant’s fire-protection system. 


Are you looking for a “dependable” compressor? Check the complete line of 
Westinghouse unit-type and Le Roi stationary air compressors — from % to 
100 hp. Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 
Air Brake Co., Sidney, Ohio. sc-08 


PORTABLE AND TRACTAIR® AIR COMPRESSORS @ STATIONARY AIR COMPRESSORS © AIR TOOLS 
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One of the 

new heavy duty 
gear pump motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNIStD AUTHORITY ON 
HYDRAULIC POWFR 7TKANSMIS SiON 


REreesenvaTive 
4 a a ee Kaslavite Fedeehics 
L 


For full details write to— a 
Pieter de Hoochstraat 1? 

Holland 

Rotterdam 6, 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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i | ger sections are 12 one 
NEW hydraulic FLUID POWER Auger tior re 12 ft long 


and 4 ft in diameter. They have 


AT WORK square connections at each end so 


Dynamaster ; that section ends fit into each 


other. Thus the auger extends in 


remote control system gine drives the three pumps, which 12 ft increments. The auger drills 


sl pply all hvdraulic power. holes into a coal face up to 160 


: ose ate from the two larger pumps: section drills a new hole, the hy- 
provides positive, ‘ hoi draulically-powered auger retriever 
uger hoist 


accurate control of \uger retrieve 


r e 9 The following functions oper- ft long. While one 12-ft auger 
' 


pulls an idle auger section out of 
. : the prev ious hole. The auger hoist 
hydraulic actuators Fast auger feed moves this section into ready posi- 


These functions operate from tion on the miner for connection to 


from remote stations the small pump: the active section when it has 


Slow auger feed drilled 12 ft into the coal seam. 


Master Unit Auger hoist traverse 

Four corner jacks 

Elevate and shift shoes by Hewane Seuanen’, Peak 

\ 235-hp, main diesel engine ' “ 0 m8 “al — sadienes 

sed daneet ot eine upplies power to rotate the auger. Continued on page 72 
fingertips, but can't squeeze it 
in? Solve the problem with a 
compact Dynamaster remote 
control system. Typical master 
unit weighs only 6 lbs., measures 
only 3 x 6 x 714”, less handles 


BRIEF NOTES 
. ad “ha : CHEMICAL PROLONGS LIFE OF SYNTHETIC RUBBER .. . A rubber 
A continuous, Jo pel super chemical that protects and sustains the life of synthetic rubber was 
charging system bleeds air from iasaeiadl Gee Tmiiiionnn’ has anak ia ile in ie ni 
the “slave” circuit, eliminates as on entionident during production of raw yubber end is seteined 
“sponginess.” Indexing is posi in the material to act as both an antioxident and antiozonant in 
tive, fail-safe. The system even compounded stocks 
works when the pump doesn’t 
The 3-bank configuration 
shown can remotely control 
three forces up to 75,500 lbs., at 
speeds to 3” per sec. Write for 
complete information FLUID POWER DISTRIBUTOR ANALYSIS . . . Questionnaires have gone 


out to 900 distributors of hydraulic and pneumatic products in a 


INVENTOR AWARD WINNER ANNOUNCED . . Actuation Research 
Corporation’s 1960 annual inventor's award went to Siegfried Kaswan, 
senior staff designer. He received this honor for inventing a new 
type balanced, self-aligning, and self-adjusting ball valve. 


survey of sales, sales management and training, compensation, 
financial condition, office management, credit practices, and busi 
ness costs. The comprehensive report which will result from this 
Slave Unit — survey will establish standards for the industry, so that each dis- 
VM6SO06 slide tributer can compare his own business and spot weaknesses. The 
rate wars survey is being conducted by a committee of seven distributors 
headed by Roger Scott of Scott Equipment Co., Dayton. Dr. Fred 
Amling of Miami University will analyze the data and prepare the 


‘ port 


INTERNATIONAL FLUID POWER MEETING .... Preliminary plans have 
been announced for the International Fluid Power Conference 
scheduled to meet in London in April 1962. Sessions planned will 


be geared to both component manufacturers and users 


“COLLEGE OF CYLINDER KNOWLEDGE”... . has a new edition to be 
shown at the ASTME Tool Show by Miller Fluid Power Div., Ben- 
senville, Ill. The college provides the same basic information seen in 
earlier editions plus timely new data. Visitors will see displays which 
include taped talks and demonstrations of cylinders, pressure boost- 
ers, and air-oil units in operation. 


HYDRAULIC FLUIDS SEMINAR... The Milwaukee Chapter, Fluid Power 

Society, in cooperation with the Milwaukee School of Engineering 

com HIGH-PRESSURE HYDRAULIC! will present a one-day seminar on May 23rd at MSOE. Speakers will 

be Edward Yatsko. Shell Oil Co.. Petroleum Fluids . . . John Mathe, 

E. F. Houghton, Fire-Resistant Fluids . . . Richard Leslie, Vickers 

Inc., High Temperature Trends . . . Ward Diehl, General Motors, 

4 User's Viewpoint. Robert Rynders of Racine Hydraulics & Ma 

777 DYNEX DRIVE + PEWAUKEE. WISCONSIN chinery will review NFPA activities in fluids 
Phone: Pewaukee 691-0300 


HYDRAULIC PUMPS - VALVES MOTORS 


HYDRAULICS & PNEUMATICS 





Marsh Makes lt4 


If it’s a pressure gauge, dial thermometer, or needle valve, Marsh 


makes it...makes it in every form to suit every need...makes it better in the 


opinion of thousands of discriminating users. Only a few key products are 


illustrated here, but hundreds are described in Marsh Catalogs. Ask for infor- 


mation covering the product or products in which you are interested. 


ed 4 1 el 5 


**Mastergauge'’’—the world s 
mosteffective pressure gauge 
for extreme service 


Vapor tension thermom- 
eters—direct mounted type 
Many sizes; ranges. 


**Master-test''—"Master- 
gauge” quality in a gauge for 
services requiring high ac- 
curacy 


Quality series—second only 
to “Mastergauge” and “Mas- 
ter-test" for tough conditions. 


DIAL THERMOMETERS 


Distant reading thermom- 
eters—vapor-tension and gas 
filled types in many sizes; 
ranges. 


NEEDLE THRO 


ci, 


Alloy steel—complete series 
of sizes and patterns. Pres- 
sures up to 10,000 psi. 





1% 


416 Stainless steel—com- 
plete series of sizes and pat- 
terns in 416 stainless. Pres- 
sures up to 10,000 psi. 


MARSH INSTRUMENT COMPANY, Dept. 19, Skokie, Ill. 





Piping thermometers—spe- 
cially designed for piping. 
Types for all purposes, in- 
cluding distant reading. 


Standard series—best mod- 
erate-priced gauge for run- 
of-plant conditions. 





Duct thermometers—spe- 
cially designed for all condi- 
tions including distant 
reading. 


TLING VALVES 


316 Stainless steel—com- 
plete series of sizes and pat- 
terns in 316 stainless. Pres- 
sures up to 6,000 psi. 


Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, Canada. 
Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 
Eastern Seaboard Warehouse: Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 
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Panel mounted—all valves— 
alloy steel, 416 stainless, and 
316 stainless—available in 
panel mounted types. 





UNUSUAL VALVES | 
BY ROBBINS | 


High Pressure 

Slow Opening . . . Excellent Throttling 
Up to 12000 PSI Operating Pressure 
Rugged ... Dependable 

Pressure Balanced 

Stainless Steel Throughout 

Unique & Positive Sealing 

Self Lubricating 

Finger Tip Operating & Shutoff Torque 
Both Liquid & Gas Service 

Panel Mount in 1 Minute 

Service Completely from Panel Front 


SERIES 
400 


PRECISION MADE FOR PERFORMANCE! 


Instrument 

Absolute Bubble-tight Shut-off 
Low Torque... Finger Tip Control 
Fine Metering Characteristics 
Leakproof Operation 

High Safety Factor 

Male or Female Ports 

As Light as .31 Lbs. 

Brass or Stainless Steel 
Hi-Vacuum to 3500 PSI 


For Air-Nitrogen-Helium-Fuels- 
ws Mydraulic Oils-Water 
SERIES 


DESIGNED TO SAVE YOU MONEY! 


Three-Port 
Hi-Vacuum to 6000 PSI 


Versatile... May be used asa 
three-pcrt valve with two ports in 
common, as a globe valve or 

as an angle valve. A relief valve, 
pressure gauge, or other device 
may also be installed in third port. 


Simplifies Stocking Problems Stock 1, Serve Many! 


When Costs of Replacement and 
Downtime Are Important T180 
Specify ROBBINS! SERIES 


ALL ROBBINS VALVES FEATURE 
4 TO 1 BURST SAFETY FACTOR 


Write TODAY for 16-page illustrated brochure in color 


3817 S. Santa Fe Ave. 
Les Angeles 58, California 
LUdlow 9-5221 
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NCIH Planning 
Progresses 
Plans for the October 1961 Na- 


tional Conference on Industrial 
Hydraulics are almost complete. 
Frank Mackin is director for 1961. 

Versatility and Reliability of 
Fluid power is the theme for the 
1961 conference. A high level of 
professional competance will be 
emphasized in the papers. The con- 
ference format, theme, and papers 
will define and report solutions 
to technical problems concerning 
new developments. 

Over twenty papers are being 
scheduled for the two day confer- 


ence. 


Machine Centers 
Billets for 
Seamless Tubing 


A precision billet centering ma- 
chine for the manufacture of seam- 
less steel tubing, was recently in- 
stalled at the Ohio Seamless Tube 
Division of Copperweld Steel Co., 
Shelby, Ohio. 

Improved concentricity at the 
starting end reduces crop shell 
loss. The increase in center hole 


Continued on page 74 





WHEN HYDRAULIC pressure is ap- 
plied to this clamp, a small horizontally 
positioned hydraulic piston swings the 
clamp arm 90 degrees from its normal 
rest position to the clamping work posi- 
tion shown. As hydraulic pressure builds 
up, a vertical cylinder is then pressurized. 
This cylinder rocks the arm about its 
pivot pin to clamp the work. Normal 
clamping pressure is 900 Ib at 2000 psi. 
Manufactured by Newton Hydraulic Toll- 
ing Co., Auburn, Mass. 
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800 H.P. Pump Unit Compris- 
ing a 400 H.P. Series D Axial 
Plunger Pump mounted at 
each end of a motor. 


CANADA 
and USA 


a ie 
Control Desk for 2500 Tor 


Forging Press 


views of a manifold valve station and control desk for 1500 Ton 
panel ° 

Tank mounted 

high & low pressure 

pump unit 


Forging Press with monitor 


PUMPS 


FLECTRAUL|( 
AUTonrauLiC 
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billet is ejected. Table kickout re- 
FLUID POWER moves centered billet which con- 


AT WORK 
a 


depth will facilitate piercing of the 
tube round 
billet is positioned be- 
pp jaws, a hydrauli 
loses the jaws with a 
of nearly 190 tons and moves 
centering tool into the billet . = 
The centering tool and tinues to the piercing mill. The 


ipping jaws then retract, and the machine can handle tube rounds 3 


HEW 


Hydraulic Cylinders 


e Basic Designs e Specific Adaptations 
@ Superior Quality e@ Application Engineering 


BHEW SINGLE-ACTING GENERAL-PURPOSE CYLINDERS (1500 Ps! 
PISTON STYLE SERIES) are designed around standard components 
but custom-built to suit your application. They’re available in a 
variety of mountings (pin eye is standard) with adjustable or 
non-adjustable rod ends, with or without rod ends. 

@ Self-adjusting ‘‘U"' cup seal on pistons e Self-adjusting rod wipers 
e@ Honed steel barrel, high-tensile, hard chrome-plated rod ends e 
Packings available for extreme high and low temperatures and most 
on-inflammable fluids 


Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 
you get custom-built cylinders. 


Let’s discuss your design and application problems — 


FREE! 
4 Write today for Hydraulic Cylinder Engineering Reference 


Jata 18 dimensional basic designs for general-purpose 
- and special-purpose double-acting and single-acting cyl 
nders. SAVE TIME 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue St. Joseph, Michigan 
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to 7 in. OD, 10 to 22 ft long, 
at the rate of five per minute. Bil- 
let weight averages 1100 lbs. Y¥Y 


liT Offers 
Summer Course 


Functions of pumps, motors, 
valves and accessories will precede 
circuitry discussions in a two-week 
course at Illinois Institute of Tech- 
nology. Held annually since 1955, 
the course will last six hours a 
day, five days a week beginning 
June 12. It is designed for shop, 
maintenance, operating, and sales 
personnel working in industry. 

The course was requested by 
members of the National Confer- 
ence on Industrial Hydraulics and 
is offered as an NCIH activity. 
Tuition is $100 which includes the 
use of university facilities. 

Lectures and topics include: 

e D. W. Prosser, Illinois Insti 
tute of Technology,—pumps 
and motors, hydraulic control 
valves, flow control valves, 
hydrostatic transmissions, and 
accumulator sizing and appli- 
cations 
V. Nelson, International Har 
vester,-fluids contaminants, 
and filters 
W. Watson, Racine Hydrau 
lies, reservoir design, heat ex- 
changers, and temperature 
controls 
J. Pippenger, Double A Prod 
ucts,—directional control 
valves, circuitry symbols, and 
circuits 
F i. Mackin, Director of 
NCIH,—basic circuitry 
P. Bauer, International Har 
vester and Illinois Institute of 
Technology,—mobile equip- 
ment circuits 
A. H. Dall, Cincinnati Milling 
Machine Co.,—machine tool 
circuits 
M. Holmgren, Imperial-East 
man Corp.,—hoses, tubes, and 
fittings 
R. Isenbarger, Chicago Raw- 
hide Mfg. Co.—sealing devices 
Ron Loup, Double A Products, 

hydraulic applications in 
ground support of guided mis 
siles 
H. B. Kolm, Jr., Moog Servo 
controls, Inc.,electrohydrau 
lic servomechanisms 
H. J. Andresen, Hannifin Co 
pneumatics, a field allied to 
hydraulics 
G. Altland, Vickers,—main 
tenance and trouble shooting 
W. Williams, Midwest Hydrau- 
lics, Inc.—component selection 
in circuit design. 

lo enroll in the course, write: 
D. W. Prosser, Oil Hydraulics 
Laboratory, 3210 South Federal, 
Chicago, Ill. vvv 
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WEAR RESISTANT 


THOMSON 





AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 
methods! 


ELIMINATE WEAR and REDUCE COST 


60 Case is the result 
of over 15 years of experi- 
mental work and production experi- 
ence with hardened and ground shafts 
which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by 
Thomson Industries, Inc 


Ihe special techniques and equipment that have been 
developed enable high pr tion rates and low han- 
dling costs. This permit ings over conventional 
methods which are plagu atic warpage, straight- 
ening and resultant gr g problems. Finished 60 Case 
parts frequently cost than the scrap losses that result 


from conventional methods 


60 Case material has a surface hardness close to 60 on the 


Rockwell C scale which ts essential to resist wear 


Long lengths of material ranging in diameter from “4” 
to 4” are stocked to enable prompt shipment of 60 Case 
parts, with or without special machining. Write for 

literature and name of your local representative 


For emergency needs call collect 
MAnhasset 7-1800 


























ADVANTAGES 
of 60 Case 


e COST REDUCTION ¢ GROUND FINISH 
¢ HARD BEARING SURFACE © STRAIGHT PARTS 
e NICK-& DENT-PROOF DELIVERY FROM STOCK 
© ACCURATE DIAMETERS e ADDED STRENGTH 
e UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS « SHAFTING « ROLLS * TRAVERSE RAILS 
PISTON RODS * ARBORS « LEADER PINS « TIE RODS 
KING PINS *« AXLES « CONTROL RODS « GUIDE POSTS 

MANDRELS ¢ BEARING ROLLERS ¢ SPINDLES 


. THOMSON INDUSTRIES 


Inc. 
Dept. C-4, Manhasset, New York 





PARTS HARDENED to 60C... 
increase life... reduce cost! 


IMPORTANT POWER HYDRAULIC PUMP 


QUIET 
OPERATION 








S 





The smooth rolling action of the 
DeLaval IMOe pump eliminates 
noise, vibration, and hydraulic 
whine. There are no reciprocating 
parts to wear and become noisy. 
“Hospital quiet” is assured. This is 
why the noise-conscious elevator 
industry has virtually standardized 
on the IMO pump for hydraulic 
passenger elevator installations. 
For the same reason, the Navy uses 
IMO pumps for practically every 
submarine hydraulic service. 





RELIABLE 
OPERATION 


IMO pumps require no timing 
gears, cams, valves, sliding vanes 
or reciprocating parts. There is 
nothing to get out of order, nothing 
to adjust. IMO pumps for lube oil 
and fuel oil service are on almost 
all U. S. Navy combat vessels. They 
demonstrated their reliability so 
completely during World War II 
that the Navy removed IMO pump 
spare parts from many vessels to 
allow extra ammunition to be 
carried. 





Only the IMO pump has proved 
acceptable for integral mounting 
on high-speed machinery, such as 
turbine governor controls. Stand- 
ard types have given dependable, 
quiet operation at speeds up to 
12,000 rpm. Special types have been 
built for operation at 24,000 rpm 
pulling a lift. For many applica- 
tions at 1750 and 3500 rpm motor 
speeds, the IMO pump means lower- 
cost drives. 


How the IMO Pump works 


The DeLaval IMO pump is a constant-displacement, rotary, screw- 


type pump. Fluid is propelled axially in a constant, uniform flow 


through the action of just three moving parts — a power rotor 


and two idler rotors. The power rotor is the only driven element, 


its end being extended outside the pump casing for direct con- 


nection to the power source. Idler rotors are turned by the action 


of the fluid pumped and act as sealing elements, their accurately 


machined threads conforming perfectly to the threads of the 


power rotor and the surfaces of the housing cylinder. 


Since the idler rotors perform no work; the IMO pump screws 


need not be connected by gears to transmit power between screws. 
The sealed closures formed by the meshing of the rotors inside the 
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CHARACTERISTICS- Whick ane vital to you? 


NON-PULSATING 
FLOW 





Fluid delivery is continuous, result- 
ing in pulsation-free flow. There 
are no intermittent strokes, no 
churning. In many broaching op- 
erations pump pulsation can ad- 
versely affect the finish which is of 
utmost importance. A non-pulsating 
IMO pump is ideally suited to 
such applications. 





HIGH CAPACITY 





Asingle IMO pumpcan deliver upto 
3000 gpm at 300 psi 
1000 gpm at 500 psi 








400 gpm at 3000 psi 





Because of its wide range of capaci- 
ties and pressures, the IMO pump is 
widely used in hydraulic press ap- 
plications which, as a rule, require 
high capacities at low to medium 
pressures for pre-fill service, then 
low capacity at high pressure dur- 
ing the working part of the stroke. 


housing enfold the fluid being pumped. As the rotors turn, these 


enclosures move axially providing a continuous, uniform flow 


much like that of a piston moving continuously in one direction. 


The rolling action obtained with the IMO pump screw thread 


design is responsible for its natural, smooth pumping action and 


results in exceptionally quiet operation. 


For application data, selection information, complete per- 
formance on each IMO pump model, dimension drawings 


and tables, write for Bulletin 3200. 
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FIRE-RESISTANT 
FLUIDS 





The IMO pump has been applied 
widely on phosphate ester and water 
glycol fire-resistant fluids. Although 
rotary pumps in general have not 
performed too well when handling 
water glycols, the standard IMO 
pump has been applied with excel- 
lent results. To apply the IMO 
pump on phosphate ester fluids, it 
is necessary only to change seal 
and “O” ring materials. 
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Relief, 
Sub-plate Mounted 


Fiow Control 
it 
Solenoid Operated MULTI-MILLION \ 
CYCLE VALVES / 


Unloading 


Sequence 
Pilot Operated 


Sub-plate Mounted - : ee 


Reducin 
Pilot Operated Counter Balance ore 


DIRECT CONTROL PRESSURE CONTROL 


RIVET T...is the one source for the correct 
valve, to control all or part of any hydraulic circuit! 


er your requirements, you can find the standard models—sub-plate and pipe mounted; 
it Rivett. Save time, money, inventory direct control and functional. Pressures 1500 and 
ntenance with these most advanced de- 3000 P.S.I. All actions, all piston designs, all oper- 
Greater flow capacity; minimum pressure ations. Sizes 4” to 2”. J.1.C. standards. 
positive damping and operating stability. 
single basic assembly of functional valve any RIVETT LATHE & GRINDER, INC. 
f six functions may be obtained. Over 400 Dept. HP 5, Brighton 35, Boston, Mass. 


Better You Know Hydraulics — 
The Better You Like 


~ ._ 
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What the affiliation of 
Rochester Manufacturing Co. 
with American-Standard* 


means to you 


Perhaps you read the story in the WALL STREET JOURNAL. “American 
Radiator and Standard Sanitary Corp....has acquired Rochester 
Manufacturing Co., maker of gauges and instruments. Rochester 
Manufacturing will operate as a part of American-Standard Controls 
Division.” 

There was more. But what is of immediate concern to you is: what 
does this consolidation of two great names in the field of instrumenta- 
tion mean to the hydraulics and pneumatic fields? 


It means expansion of Rochester Instruments’ research and develop- 
ment program, reflecting broader product lines. 
It means that the scope of the Rochester operation will be increased 
to serve industry more effectively 
It means that the complete facilities and capabilities of the American- 
Standard Controls Division are at your disposal as Rochester en- 
gineers work with you 

In short, it means growth greater resources and development of 
important new products to take their place beside Rochester ther- 
mometers and pressure gauges—and Detroit TyniSwitches®, Pressure 
and Temperature controls, Vernatherm thermostats, and Norwood 
Strain Gauge Pressure Pickup. 

We look forward to the opportunity, as we always have, to help you 
keep pace with America’s growth and development, but now we meet 
the challenge with a greater abundance of resources 


@Mc The familiar RMC trademark, symbol of quality instrumentation, has un- 


dergone a design change as a result of the affiliation of Rochester Manu 

! facturing Co. with American-Standard. Here (right) is the new trademark 

for Rochester Instruments, and this is our new name: American-Standard QiHeSTép 
Controls Division, RocHester INSTRUMENT PLANT, 209 Rockwood Street 

Rochester 10, N. Y. (also RocHEesterR INSTRUMENTS, 1401-C South Sham- V 


rock Ave., Monrovia, Calif.) 


Rochester Thermometers 


Rochester Pressure Gauges 


NORWOOD Strain Gauge 
Pressure Pickup 
(to 100,000 psi.) 


DETROIT Vernatherm 





NEW 


PRODUCTS 





FORGED BRONZE 

BALL VALVE 

For air, water, oil, gas or fluids 
compatible with bronze. Valve 


seats give positive sealing, in either 


flow direction, for entire valve life 
Spring, retainer ring, and O-ring 
seal, behind valve seat, insure con- 
stant compression, self-adjustment 
ind tight seal, even on low pressure 
and vacuum lines 

Designation: F-125.—Ball Valves 
Ine Worcester, Mass 


300 


DOUBLE PUMP POWER UNITS 


Can be supplied with two relief 
valves or hi-lo unloading valve 
panel 

Specifications: Working capacities 


1000 and 2000 psi. 30- and 60-gal 
reservoir sizes. Combined pump ca- 
pacities to 33 gpm. Units have 
1800-rpm motor 

Designation: DCP.—Hannifin Co., 
div. Parker-Hannifin Corp., Des 
Plaines, Ill 
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PRESSURE GAUGES 


For in-plant and original equipment 
requirements. Black bonderized 
cases with blow-out plugs. Brass 
screwed rings with beveled glass 


Circle the numbers on the Reader 
Service post card for more information 


[ype 11 has silver-brazed copper 
alloy bourdon tube and _ bronze- 
bushed movement for pressure 
media not corrosive to brass. Type 
11S has 316 stainless steel bourdon 
tube, with 303 stainless steel tip 
and socket, movement of stainless 
steel and monel 


Specifications: Dial size 2%”. \” 


NPT male bottom connection 
Range are 15, 30, 60, 100, 160, 
200, 300, 600, 1000 psi, and 30” 
vacuum. Accurate to 1% of dial 


reading 


Designation: Service Gauge.— 
Marsh Instrument Co., Skokie, Ill 
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HYDRAULIC MOTOR 


Higher torque, lower speeds. May 
be coupled directly to equipment 
without gear boxes. 

Specifications: 7-cylinder model 
with continuous torque of 6,600 ft- 
Ibs, peaks to 10,000. 5-cylinder 
model with continuous torque of 


4,600 ft-lbs, peaks to 7,000. Speeds 


from 0 to 75 rpm. (7 cylinder) and 


0-100 (5 cylinder). Manufactured 
by Chamberlain Industries, Ltd. 
Double A _ Products Co., subs. 
Brown & Sharpe Mfg. Co., Man- 
chester, Mich. 
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OIL SEPARATOR 


Separates contaminants from oil 
12,000 gallons per hr. Operates on 
principle that oil is lighter than 
water and solid wastes. 
Specifications: Bowl shell, coupling 
ring and bowl top are type 329 
stainless steel; coupling nut and 
tubular shaft are type 316.—De 
Laval Separator Co., Poughkeepsie, 
N. Y. 
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CLAMPING TOOL 


Midget power tool for clamping 
small items. Includes two heads 
and three holders. 

Specifications: Stroke of No. 2800 
head is 1”, with oil displacement 
0.69 cubic inches. Stroke of No. 


2100 head is %”, with oil displace- 
ment 0.345 cubic inches. 
Designation: Midget PowRlock.— 
Wilton Tool Mfg. Co., Inc., Schiller 
Park, Iil. 
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SMALL, MEDIUM 
AFTERCOOLERS 

Features non-corrosive, copper 
coolant coil. Flanged head and coil 
may be removed as a unit. 


Continued on page 82 
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Valvair does! How else can any manufacturer be sure that every valve he ships to a 
customer will function properly, from the first cycle on? 

Each Valvair valve is cycled and re-cycled under water, at 30 to 50% above its rated 
pressure, to be certain that it meets Valvair's rigorous performance specifications. And, 
this final operating test is just one of the countless rigid quality control inspections each 
part of every valve must pass during its manufacture. In fact, one out of every twelve 
Valvair production men is a full-time inspector. Parts are scrutinized in process, as well 
as just prior to assembly. The most modern types of equipment, including optical com- 
parators, surface finish indicators, optical and air gaging units, super magnifiers and 
precision gages, are used by the inspection team to assure Valvair’s reputation for out- 
standing quality. 

Specify Valvair components for the equipment you design, build or operate, to maintain 
your reputation for quality. For all the facts, write for Bulletin 59-SK, or call your nearby 
Bellows-Valvair Field Office. Address Bellows-Valvair, Akron 9, Ohio, Dept. AH-561. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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Miller Hydraulic Cylinders . standardizing with MARSH 312 
CUP PACKINGS FOR 15 YEARS .. . for use in nearly 100% 
PETROLEUM BASE FLUID APPLICATIONS 


Mr. Frank Flick, President of Miller Fluid Power Division Flick-Reedy 
Corporation, has stated, ‘Applications of over 200,000,000 feet of 
piston travel with over 200,000,000 reversals have shown no 


measurable wear due to the inherent qualities of the leather." 


Miller engineers say, ‘The self-regulating MARSH 312 Cup Seals 
result in minimum friction at all pressures . provide smooth, chatter- 
free operation eliminate pumping losses and heat generation... 


permit closely regulated feeds even when heat changes oil viscosity.” 


Since 1946 Miller has selected Marsh (Resin Impregnated) Leather 
Cups when working with petroleum base fluids, as their standard. 


If you would like information on how impregnated leather packings may 
answer your sealing problems — with air, gasoline,petroleum base fluids, 
synthetic fluids or water — WRITE, WIRE, OR PHONE 


® C -W-MARSH COMPANY 


MAIN OFFICE AND FACTORY: 50 HUDSON ST., MUSKEGON, MICHIGAN 


2119 S. Atlantic Blvd 
Los Angeles 22, Calif 


21055 Lorain Rd 


Cleveland 26, Ohio 


101 Pork Ave 
a me. ee 


SALES 3756 W. Dewon Ave 
OFFICES Chicago 45, I! 
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NEW 
PRODUCTS 


Specifications: Capacities of 50 to 
120 cu ft/min air. Lengths from 


15%" to 95%" overall ( ooling 
chamber is 4%” dia.—Jas. A. Mur- 
phy & Co., Inc., Hamilton, Ohio 
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IMPROVED TUBE FITTING 


Bite type fitting consists of body 
nut, and ferrule. Modified ferrule 
is now snap-in type, held captive 
by the nut. Can be pushed in or 


out but won't drop out. Larger 
opening gives nut clearance to slip 
around bends in tubing. 
Designation: Intru-lok.—Parker Fit- 
tings & Hose Div., Parker-Hannifin 
Corp., Cleveland. 


e 307 


SINGLE-ACTING AIR 
CYLINDER 


Uses half the air volume required 
by conventional double-acting cyl 
inders of equal size. Can be used 
as double-acting cylinder when 
needed. With face or clevis mounts 
Conical spring simplifies return ac 
tion and piping by allowing 3-way 


Continued on page 84 
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YOUR BEST CHOICE IN FILTERS FOR ALL 
HYDRAULIC AND AIR-OPERATED EQUIPMENT 


CFC Hydraulic Fluid Filters have been designed and in- 
stalled on equipment that ranges all the way from a small 
plastic extruder to the hydraulic system in a missile 
silo. CFC Pneumatic Filters vary from a single tube 
high pressure unit on the nuclear-powered ‘“‘George 
Washington” to a 50,000 CFM unit for a jet engine 
test stand. 

CFC Filters are the choice of industry because they have 
been proven under critical operating conditions, because 
CFC has 25 years of specialized design engineering expe- 
rience to rely on...in short because engineers can be sure 
that a CFC filter is the best filter available, at lowest cost. 


Stop in at the CFC booth #214 at the 
Design Engineering Show in Detroit 
and see what CFC offers you in 
pneumatic and hydraulic filters. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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Hannirin Ceocon 


delivers air the way you want it! 


With “Crown” remote controlled 
units, you can filter and drain overhead 
air lines, control regulators from below, 
and fill lubricators without climbing. 
Or, with our completely standard units... 





. you can provide just the right amount of filtered, 


/ 


regulated and/or lubricated air right at your machine. / 


We'll be happy to send you one. 


NEW?! putse-uee... for off-beat air flow 


If air flow is uphill or light or so infrequent that air-borne 
lubrication won't solve your problem, you can deliver 
oil just where you need it, in the exact amount you need, 
through a tiny flexible tube with new “Crown” Pulse-Lube.. . 


All these “Crown” developments are detailed and described 
in a new, comprehensive “Crown” catalog (our Bulletin 0400-B1). 


HANNIFIN COMPANY 
reper A DIVISION 
poe comrtn 545 South Wolf Road « Des Piaines, Illinois 
_,RxNeumatic ano Hyorautic SYSTEM COMPONENTS 


2. MANNIFIN N.V.« THE NETHERLANDS 


FUR DIV 4 + PARKES 
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NEW 
PRODUCTS 


instead of 4-way valve. Pressure 
tightening seals, Oilite rod car- 


tridge, and full floating double-lip 

piston cup. 

Specifications: In 24”, 3”, 4”, and 

5” bore sizes. 1”, 2”, or 3” strokes. 

Mead Specialties Co., Chicago. 
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DRILL FEED 


For production drilling, any num- 
ber of holes, any angle. No time 
waste between operations. Positive, 
adjustable feed rate, and position- 
ing. Micrometer marked thimble 
and graduated stop screw sets for- 
ward stroke to any position. Close 
center-to-center installation. 

Designation: Aircheck Airfeed drill. 
—Gardner-Denver Co., Quincy, Ill. 
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SHATTERPROOF FILTER 
BOWLS 

Fully transparent. Will not break 
or shatter under 10 times normal 
pressure. Resistant to corrosives. 
No bowl guards or wire reinforce- 
ment required. 

Specifications: 250 psi at temper- 
atures to 200 F. 200 psi at temper- 


atures to 250 F.—C. A. Norgren 
Co., Englewood, Colorado. 
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NEW PRODUCT reviews 
turn to page 166 
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TECHNICAL 


uc 


HANDBOOK 


SECOND EDITION / 


A complete introduc- 
tion to Industrial Hy- 
draulics for engineers 
—— the field of 
power hydraulics. 
£1.1.0 ($3.10) per copy 
(post free) 


VAL AMMMaLA LAL 


TRADE ano TECHNICAL PRESS LTD 


Publishers of UTORAU LIC POWER TRANSMISSION 


The most comprehensive reference book yet 
published on power hydraulics. Over 800 
pages, including survey of hydraulic equip- 
ment, applications, circuit diagrams, techni- 
cal data and buyers guide. 

£5 10s. Od. ($15.60) per copy (post free). 


Over 150 pages incorporat- 
ing 97 illustrations, charts, 
graphs, etc., devoted to 
the properties and uses of 
fluids in hydraulic power 
transmission, particularly 
to the performance of rea! 
fluids conducted in pipes 
and tubes. To be published 
May, 1/96! 

£1.15.0 ($5.10) per copy 
(post free) 


Ready reference data for the Hy- 
draulic Designer and Engineer, in- 
cluding dictionary of terms tables, 
charts, nomograms, circuits, for- 
mulae and symbols. 

£1.1.0 ($3.10) per copy (post free) 


PUBLISHED BY THE TRADE AND TECHNICAL PRESS LTD MORDEN SURREY ENGLAND 
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NYLON 


WEAR RINGS 


for Hydraulic- 
Pneumatic Service 


Now—prevent damage to piston cylinders with new Garlock Nylon Wear Rings. 
Greatly superior to materials previously used, the rings (designated Style 
9003) are smoother and harder. This means that no foreign particles in the 
cylinder can be picked up or become imbedded in the ring and consequently 
score the cylinder walls. For you, it adds up to smooth, unhampered piston 
operation, greater overall efficiency, and longer cylinder and packing life. 

Offer all the fine advantages of Nylon. Garlock Nylon Wear Rings provide 
satisfactory service in temperatures as high as +350°F. They are unaffected 
by the normal fluids used in hydraulic cylinders. They exhibit greatly- 
improved wear qualities and life expectancy. Garlock Nylon Wear Rings are 
available in a wide range of sizes for new equipment, and will normally fit 
existing grooves in present equipment. You can order Nylon Wear Rings in 
nominal diameters (inches) from 2.005/2.010 to 7.005/7.015, and in widths 
», depending on diameters. Special sizes 


inches) from .500/.490 to .625/.61 
also available 

For more information, cal] your local Garlock representative. He is at the 
nearest of the 26 Garlock sales offices and warehouses throughout the U.S. 
and Canada. Or, write for Catalog AD-179. Garlock Inc., Palmyra, N. Y. 
Canadian Div.: Garlock of Canada Ltd. Plastics Div.: United States Gasket 
Company. Order from the Garlock 2,000 . . . two thousand different styles of 
Packings, Gaskets, Seals, Molded and Extruded Rubber, Plastic Products. 


GA RL O 
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As bearings to prevent wear between 
piston and cylinder (top), Garlock Nylon 
Wear Rings are gaining fast accept 
among leading manufacturers of hydraulic- 
pneumatic equipment, such as Hough 
Loaders (below). 
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HYDRECO 


out frontin... 


HYDRAULIC EQUIPMENT 


_) eR ay 








out frontin... 


PRODUCTION QUALITY CONTROL 


yy. SUST ONE MORE WAY HYDRECO SERVES YOU BETTER! 
Modern gaging equipment — like these units for checking critical dimensions 
— is an important factor in the reliable quality control provided by Hydreco. 
Such equipment is used at every stage of the manufacturing process. 


But Hydreco quality control does not stop there. To insure precision made products, 
master gages are also used to double check the accuracy of production gages! 


This gaging equipment is just one more reason why Hydreco continues 
to lead in the essential areas of quality and performance. It’s also one of the 
big reasons why — when it comes to Hydraulic equipment — more and more 
companies are switching to Hydreco . . . the one that serves you best. 


HYDRECO DIVISION 
THE NEW YORK AIR BRAKE “—_-@ 
z¢ . MICHIGAN 


May, !96! 


VALVES MOTORS 
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HIGH PRESSURE EQUIPMENT 


Valves to 60,000 psi. From 1/16” 
to 5/16” port openings, stainless 
steel. Fittings to 100,000 psi, stain 
less and alloy steels. Tubing to 
275,000 psi at 100 F. From .1” 
to 3/4” O.D. From .018” to 1/32” 
[.D. Rupture disk assemblies to 
60,000 psi. Catalog 101 also de 
scribes a press used to study phase 
transitions and destruction testing 
Pressure of 2,000,000 psi at 550 F 
lemperature of 1400 F. at 400,00 
psi.—World Research & Engineer- 
ing, North Hollywood, Calif 
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STRAINERS 


Catalog No. 6008 details over 
600 standard strainers. Shows se 
lection ot materials and end con- 
nections. Pressure ratings from 150 
Ibs to 2500 Ibs. Sizes %” to 10” 
in Y-type, 6" to 16” in start-up 
strainers. Pressure drop and pres- 
sure-temperature limit data.—Les- 
lie Co., Lyndhurst, N. J 
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CYLINDER ROD BEARINGS 


Self-aligning and rod end bear- 
ings illustrated and described in 
56-page catalog No. 551. Bore 
sizes up to 6”. Ultimate static 
loads to 4,500,000 Ibs. Stainless 
steel, plastic alloys, and chrome 
illoy steels.—Southwest Products 
Co., Monrovia, Calif. 
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GAS BOOSTER 
COMPRESSORS 


Provides oil-free high pressure 
gas. Two stage pump has max 
compression of 12:1 helium, 16:1 
other inert gases. Second stage 
pressure to 15,000 psig. Dynamic 
seal, piston ring runs without lu- 
brication. Hydraulic drive allows 
bottled gas to be pumped direct- 
ly to higher pressure without loss 


abers on the Reader 
ard for free copies 


of conserved energy. Booklet de- 
scribes air-driven, electric, hydrau- 
lic, multi-stage, diesel, portable, 
and integral receiver compressors. 
Also includes compressor acces- 
sories.—Haskel Engineering & Sup- 
ply Co., Glendale, Calif. 
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INDUSTRIAL AIR HOSE 


Catalog details manufacturing 
facilities and line of industrial air 
hose. Pressures to 450 psi. Includes 
information on hose applications, 
cover, reinforcement, tube, lengths, 
and packaging. Reference section 
illustrates and describes hose cou- 
plings.—Swan Rubber Co., Bucy- 
rus, Ohio 
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MILITARY HYDRAULIC 
SPECIFICATIONS 


Catalog lists specifications for 
lubrication and hydraulic products. 
Includes military equivalents for 
300 aeronautical, Air Force, Army, 
Navy, SAE, and aerospace manu- 
facturers specs.—Bray Oil Co., Los 
Angeles. 


e 405 on Reader Service 


TEFLON 


Journal tells story of Teflon 
fluorocarbon resins. Gives history, 
chemistry, manufacturing process, 
quality control, and packaging in- 
formation. Describes how strong 
chemical bonds between carbon 
and fluorine atoms gives resistance 
to heat and chemicals. New uses 
include mechanical couplings, for 
nuclear and process piping sys- 
tems, which balance pipe flexing 
caused by temperature changes; 
and connectors for tubing, which 
eliminate need for ball joints, re- 
quire no grease.—E.I. du Pont de 
Nemours & Co., Inc., Wilmington. 
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QUICK-CONNECT 
COUPLINGS 


Dog-locking, poppet-valved ac- 
tion prevents brinneling of nipple. 
Withstands vibrations of 20 g's at 
2000 cps. Entry seal prevents ex- 
ternal leakage during connection. 
Disconnects under 3000 psi. Con- 
nects under 50 psi. Positive full 
flow. Hydraulic uses to 3000 psi 
(through 1”). Aircraft fuels to 
1000 psi (through %”).—E. B. 
Wiggins Oil Tool Co., Inc., Los 
Angeles. 
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PUSHBUTTON STATIONS 


For standard and heavy-duty ap- 
plications. Start-stop, reverse and 
jogging. Rated 10 amps continu- 
ous. Photos of units and stations. 
Dimensions and ordering informa- 
tion. Bulletin GEA-6544A.—Gen- 
eral Electric Co., Schenectady. 
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WELDED STEEL TUBING 


Extended size ranges, standard 
radius corners. 4” O.D. square tub- 
ing to .270” wall thickness. 5” and 
5%” O.D. round, and 3” by 5” and 
3” x 6” O.D. rectangular also to 
.270” thickness.—Standard Tube 
Co., Detroit. 
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LUSTRAN 

Data on family of chemical re- 
sistant, styrene-based molding and 
extrusion materials. Information on 
abrasion and chemical resistance, 
gloss, hardness, thermal stability, 
color uniformity and range, and 
processing. Bar charts compare 
tensile and impact properties. 
Graft polymerization techniques 
of Lustran give high molecular con- 
trol. Product structure meets de- 


Continued on page 90 
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AIR CYLINDER 


Series K*200 psi + 144” to 14” Bores »« Meets JIC Standards 


BRONZE ROD BEARING PISTON PACKING 


ROD PACKING 


FORWARD CUSHION NOSE PISTON 


LARGE PORTS 
BRASS BARREL 


ROD WIPER O-RING TUBE SEALS REAR CUSHION BUSHING 


Ln 


ae 


. iii | 
7 


Built To Exacting 0-M Spec’s. Dimensionally Interchangeable 


Ortman-Miller proudly presents, as an addition to accordance with NFPA recommendations for your 
its famous family of air and hydraulic cylinders, the convenience. 

all new Series K Square Head Air Cylinders. Every 

effort has been made to carry on the tradition of 

high quality that industry has learned to expect | ORTMAN-MILLER MACHINE CO. 
from Ortman-Miller. Such factors as experience, 1 143rd Street, Hammond, Indiana 
engineering, design, craftsmanship, and the high- ["] Have representative coll. 

est quality components have been skillfully blended 
to assure the high standards of quality. 

The O-M Series K cylinders have been designed Position 
for maximum operating efficiency, long life, and 
quick and easy maintenance. 

For complete details write for Bulletin No. 115 
in which all cylinders have been dimensioned in 


[_} Send Bulletin 115 
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NEW 
LITERATURE 


sired specs. Can be molded, ex 
truded, or formed.—Plastics Dit 
Monsanto Chemical Co., Spring 


The “0” Ring you Ms 
use is more than 
’ AIR AND HYDRAULIC 
a seal... It’s a part CYLINDERS 


Three bulletins show enlarged 
cross-section views of cylinder con 


of the quality of aang enc ncing bare 


‘a’ cylinders with 1%” to 14” 

your product bores. to 200 psi; series ‘m’, 1%” 
bd to 14” bore, 500 to 2000 psi; 

series ‘h’, 14” to 12” bore, 2000 


to 3000 psi. Mo-Bar Hydraulics 
Co., Crystal Lake, Ill. 
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METAL-CASED SWITCHES 


Includes limit, safety, and ait 
craft switches. Pictorial index lo 
cates dimension drawings, desc rip- 
tions, force and movement speci- 
fications, electrical ratings, and 
photographs. Data on bases, cir- 
cuit arrangements, and NEMA 
definitions. Temperatures from 

67 to 185 F. Up to 480 vac 
Catalog 30-1.—Unimax Switch Div.., 
W. L. Maxson Corp., Wallingford, 


Conn 


The quality of Precision “O” Rings protects the quality and 
performance standards you set for your product. They add 
to the reliability of your product in use help preserve 
your reputation as a manufacturer of a reliable product. 

Precision “O” Rings give you assurance, for their quality 
is maintained by over 100 inspections and quality control 
tests. They meet all military and commercial specifications HYDRAULIC-PNEUMATIC 
If it's a Precision “O” Ring, it’s Precision-made! CATALOG 


on 50-page cat: J scribes ac- 
There is no substitute for reliability. Write, wire or phone 150-page catalog describes ac 


cumulators, actuators, couplings, 
cylinders, accessories, power units, 
Sales Engineer today valves, pumps and motors handled 
by fluid power distributor.—Kenett 
Corp., Brookline, Mass. 


e 413 


for data sheets on “O” rings or for the help of a Precision 


i recision Rubber Products 
Corporation ¢"O” Ring and Dyna-seal Specialist 


For more reviews 
of FREE LITERATURE 


Dept. 1, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec turn to page 175 
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Practical solutions to many of today’s 
high-pressure (10,000 psi) hydraulic 
problems begin right here 





May, |96! 


..-in the Greenlee Hydraulics Test Laboratory 


Do you have a problem involving hydraulic pressures in the 10,000 
psi area? Quite likely GREENLEE can be of help —either with 
our standard line of pumps and valves, or with adaptations 


engineered for your specific applications. 


For many years GREENLEE has manufactured hydraulic equipment 
operating at high pressures. And as specialists in this field, our 
pump and valve engineers have worked closely with many other 
manufacturers on the development of a wide variety of mecha- 
nisms using 10,000 psi for plant, laboratory, or field use. 


The hydraulics section of GREENLEE includes complete engineer- 
ing, testing, and manufacturing facilities. Why not put them 
to work on your 10,000 psi problems? Write us today, outlining 
your requirements. 


GREENLEE TOOL CO., 1970 COLUMBIA AVE., ROCKFORD, ILLINOIS 


Suit hgh-prse iyboules GREENLEE 
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HIGH-PRESSURE, TWO-SPEED 
portable power pumps by Greenlee feature 
high volume, low pressure for fast- 
approach ram action and automatic change- 
over to low-volume, high-pressure drive. 
Lightweight series : 10,000 psi intermittent, 
6,000 psi continuous. Heavy-duty series: 
10,000 psi continuous. Portable—self- 
contained units. Choice of two-way or 
four-way valves. 


HIGHER VOLUME, HIGH-PRESSURE 
Greenlee No. 797 power pump features 
extra-high-speed drive at high pressure. 
Up to 213 cu in. per minute at 10,000 psi. 
Pump, reservoir and control in one com- 
pact unit. Electric-motor or gasoline- 
engine driven. Choice of two-way or four- 
way valves. Mobile undercarriage optional. 


GREENLEE HYDRAULIC VALVES for 
hydraulic systems up to 10,000 psi pres- 
sures. Two-way, three-way, four-way, 
flow control and free-flow metering types. 
(Four-way, spool type illustrated above.) 
Designed for integral or remote control 
of Greenlee pumps and for use on a wide 
variety of other hydraulic applications. 


Ask for Bulletin E-248 describing Greenlee 
hydraulic pumps and valves. 





‘All the world’s 


Our stage ... 


Manufacturers 
all over the world 

have discovered the 
importance of fitting 
SUPERFECT Oil Seals and 
Hydraulic Packings for per- 
fect performance under 

the most exacting 


conditions. ; ; 
There is 


a type of Seal 
to meet virtually 
every need. When a 
new project is in the 
course of development, 
our Research Depart- 
ment is available for the 
SUPERFECT solution 
to every sealing 
problem. 


A brand 
new catalogue 
is in the course 
of preparation. 
May we reserve 
one for you? 


% Dre ) SUPER OIL SEALS & GASKETS LTD. 
SUPERFECT KINGS NORTON FACTORY CENTRE, BIRMINGHAM 30, ENGLAND 


Manufacturers of “SuPerfect’ Hydraulic Packings and "O' Rings; ‘Romet’ water - 
seals and mechanical pump seals; ‘Fidrac’ Mechanical rubber mouldings; ‘Redcaps 
Polythene Protective Caps and Plugs. 
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Experience proved in every major industry ... ANKER-HOLTH 
POWER CYLINDERS SAVE YOU TIME, TROUBLE AND MONEY 


Select your needs 


from the World’s Widest Selection of Standard Cylinders 





Check these compelling reasons why Anker-Holth air and hydraulic power cylinders save 
you. time, trouble and money — widest selection of standard models \_ reliability through 


} r j i. 2 5 Psy 7 A ; P 
milifary accepted quality control program | simplified maintenance | Ally MOUNTINGS 
j | | ” oye ’ i } ’ . ; , 
available | bores 1" to 30 | strokes to 40’ | built to JTC specifications 1 nationwide 


} } 
engineering service on call | complete facilities to engineer any power cylinder application 


ovitside the standard model. 





Only a few models could be shown above SS 


This free catalog shows them all 


Send this b 


ANKER-HOLTH DIVISION 
THE WELLMAN ENGINEERING COMPANY 
2723 CONNOR STREET, PORT HURON, MICH., U. S. A. 


ANKER@) HOLTH@! = 


Address__ 


DIVISION. THE McDOWELL-WELLMAN COMPANIES 
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HOW LUCAS-ROTAX dudtual 


HYDRAULIC PUMPS AND MOTORS 


offer the most advanced 
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compact design 


LUCAS-ROTAX IA4 pump, weighing only 8-'/4 ibs., shown in 
comparison with comparable-capacity competitive pump. 


If you are interested in industrial 
hydraulic pumps or motors in the 1.5 to 
108 g.p.m. range at pressures to 5000 
p.s.i., you'll find more good design 
features in Lucas-Rotax pumps and 
motors than in any other quality line. 

Lucas-Rotax industrial hydraulic 
pumps and motors are smaller and lighter 
than conventional units with low noise 
level in spite of high operating speeds. 
They offer fast response rate in pressure 
compensation and the low and medium 


capacity units can be operated from 2- 
pole motors to reduce the cost of the 
prime mover. 

Pumps are available as variable 
volume, variable volume pressure com- 
pensated, overcentre cam (reversible) or 
fixed volume. Motors can be supplied in 
variable or fixed volume. Both pumps 
and motors deliver high performance 
with minimum maintenance. Available 
in quantity from domestic stock—call 
or write for technical data. 


a product of creative enginecring by 


ontact 


fotive 
Julius KENDALL, 

32 ashington Street 

or 4 Moss 


78 


A member of the Lucas organization with 


OFFICES AND SERVICE DEPOTS 


- ROTAX 


LIMITED, TORONTO 


Boston © New York © Chicago « Los Francisco ¢ Cleveland 
Jacksonville « Denver * Seattle © Baltimore * Toronto « Montreal « Vancouver 


Circle 155 => 


A | H + 
THROUGHOUT NORTH AMERICA ngiets © Weuien © See 


cle 112 on Reader Service Card 








Here’s how Skinner two-way 
valve design provides long lasting, 
trouble-free operation 


e Underwriters’ Laboratories approved 
e Stainless steel internal parts resist corrosion 
e Forged naval brass body 

Famous Skinner V5 solenoid operator 

Well rounded main orifice and pilot seats 


A—tTransparent view of normally open 2-way R type 
valve with piped pilot exhaust return 

B—Coil C—Sleeve, plunger and spring assembly 
D—Piston assembly with soft synthetic insert 


When you have high-flow control problems in standard and explosion-proof construction. 
it standard or high pressures the new Skinner To make installation easy for every appli- 
two-way R series valves may be the answer cation, a wide choice of electrical housing 
‘These pilot oper ited solenoid valves are de options 1s available These include JIC, AN 
signed for use with air, oil, water, inert gases connector, automotive terminals, etc. All 
nd other common media at operating pres housings can be rotated 360°. Manual over- 
differentials of 5 up to 1250 PSI. They ride is also offered to permit manual opening 
be ised for all types ol control appli of normally closed valves, or closing ot nor- 
ions, such as: in high-pressure lifting, mally open valves, in emergency. 
mercial laundry equipment, machinery, Skinner KR series valves may be used with 
whine tooling, spraying, et« all common voltages and frequencies and 
Skinner R series two-way valves have there are several coil types such as: varnished, 
forged naval brass bodies to provide a dense molded waterproof, tropicalized and high 
il structure and use a foolproof stainless temperature for specific applications. 
teel piston with soft synthetic insert to The R series, illustrated here, is just one 
) 


pen and seal the main orifice Types are in a complete range of 2-, 3- and 4-way 


iilable normally open or normally closed, Skinner solenoid valves. 


TWO-WAY R SERIES SPECIFICATIONS 


R2 R2H RP} 
Types XR2 XR2H R2H6 XRP1 





Position Normally closed Normally closed Normally closed Normally open 


Pipe Size (NPTF 
Dry Seal 


Orifice Size 
Cy Factor 


Operating Pressure 
Differential (PSI 
Minimum 


Maximum AC Service 200 1250 150 
Maximum DC Service 200 500 1000 150 
Leakage Bubbletight subbletight Bubbletight Bubbletight 


ture Range Minus 40°F to Minus 40°F to Minus 40°F to Minus 40°F to 
ent and Media plus 180 F plus 180° F plus 180°F plus 180°F 














When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


<7) SKINNER VALVES 
{Fs VALVES 


y 
RIC . SKINNER ELECTRIC VALVE DIVISION 
THE CREST OF QUALITY SKINNER PRECISION INDUSTRIES, INC. ¢ NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A 
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Hydraulic transfer mechanisms 


move boxes through radiation 


e By R. A. PHILLIPS, Electro-Hydraulics Ltd., Warrington, England 


Engineers at klectro-Hydraulics, in England, worked out 


interesting hydraulic mechanisms to convey boxes 


weighing from 5 to 40 lb through gamma radiation 


for sterilizing tests. Speed reductions ranged up to 120:1. 


RITAIN’S Atomic Energy Authority needed an au- 
B tomatic transfer system to pass boxes through 
gamma radiation. No manual handling was allowed 
other than loading and unloading at the beginning and 
end. After the material is sterilized in the irradiation 
process, it is no longer radioactive, and can be un- 
loaded safely by hand. 

After thorough design analysis, it was decided to 


make the conveyor the heart of the machine, and se- 
quence all movements either from the hydraulic con- 
veyor drive, or limit switches tripped by the boxes 
themselves. This would make speed and operation of 
the entire system dependent on conveyor speed which 


would range from 0.9 to 108 in. /min. 


Text continued on page 100 
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CAM CONTROLS TRANSFER SPEED 


Boxes are loaded manually 
on the input storage shelves. 
From there, a hydraulic chain 
drive moves the boxes, a row at 
the time, onto a crossfeed slide 
which feeds them onto the verti- 
cal conveyor trays. When a valve 
solenoid is energized in the hy- 
draulic pusher chain drive, oil 
exhausts from the bottom cham- 
ber of the main valve. This al- 
lows system pressure in the top 
chamber to shift the spool and 
connect fluid to the motor. 

The solenoid valve only starts 





Vertico/ 
input 


conveyor 


Com rotates once 
per package pitch 


Main valve 
a 























motion, and is then de-energized. 
The cam takes over and provides 
a mechanical hold-on. As the 
cam rotates to its final position, 
it lets the main valve close to 
stop the motor. Overshoot of 
the chain causes the main valve 
to reverse. Fluid flows through 
the solenoid valve which acts as 
a restrictor to correct overshoot 
slowly. 

Cam profile is designed to 
close the main valve gradually 
so that the pusher chain slows 
down each time a row of boxes 





wa 























nears the crossfeed. One row of 
boxes is pushed onto the cross- 
feed slide for each revolution of 
the cam. 

This design was decided upon 
because no movement of the 
main valve could be tolerated 
when the equipment is switched 
on or off by starting system 
pumps. The main valve in its 
static position must be de-ener- 
gized, and must be pressure 
balanced and held closed by a 
spring. 
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SHUTTLE SYNCHRONIZED TO CONVEYOR ELECTRICALLY 


After a row of boxes is lined 
up with the vertical conveyor, 
the boxes are transferred one at 
a time onto it. When a conveyor 
tray is in line with the row of 
boxes, a limit switch energizes 
the valve’s forward solenoid. Oil 
exhaust from the cylinder head 
end, and pressure fluid on the 
piston’s rod end retracts it. 

As the cylinder retracts, bell- 
erank A at the bottom of the cyl- 
inder moves the transverse rod 


right, raising the beam by ro- 
tating bell-crank B. Each finger 
engages a box. As the cylinder 
continues to retract, the clock- 
wise rotation of bell-crank C 
pushes the beam and boxes to 
the left. The fixed guide around 
which the roller runs prevents 
the finger beam from rising or 
falling except at the extreme 
ends of travel. Ratchet pawls in- 
sure correct motion. 

At the end of the stroke, the 


Transverse rod f 


: 


Bell cronk A 


snubber cam gradually pushes 
the valve spool back to neutral. 
As forward movement is com- 
pleted, the forward solenoid is 
de-energized. The return sole- 
noid is then energized, shifting 
the main valve spool and pres- 
surizing both sides of the cylin- 
der causing it to extend, This 
shuttling, reciprocating action of 
the crossfeed is synchronized to 
deposit a box on each passing 
tray of the vertical conveyor. 


Ver tical actuator — 


Conveyor 
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RECIPROCATING MOTION COMBINES WITH LIFTING & LOWERING 


Once the boxes are inside the 
irradiation cell, they are shuffled 
and zig-zagged back and forth, 
and up and down past the irradi- 
ation source. Horizontal cylin- 
ders reciprocate the rows of box- 
es to and fro. Vertical cylinders 
alternately rock the row of boxes 
up and down, each time trans- 
ferring a box to the next lower 
or higher level depending wheth- 
er the box is on its incoming, or 
out-going course of the radiation 


cycle. The actuators are located 
outside the cell, and the shuffling 
is done by push-rods passing 
through the concrete wall. Roller 
tracks minimize friction and en- 
able the pusher to move a whole 
row of boxes at a time. 

To avoid boxes from overrun- 
ning, acceleration and decelera- 
tion are limited to less than 0.1 
g in the horizontal plane and 
0.5 g in the vertical plane. Regu- 
lar hydraulic snubbers could not 


Supply 


Wht 


eA eZ al Extend 





Conveyor - driven 
com 
(1 rev /box) 


Horizontal actuator 


meet these requirements because 
of the distances the boxes had to 
be moved, the variable weights of 
the boxes, and the various expo- 
sure times. A mechanical cam, 
synchronized with the conveyor 
drive, was used to meet the nec- 
essary specifications. Because of 
the large forces involved, a hy- 
draulic servo was installed be- 
tween the cam and the cell mech- 
anism to repeat and magnify all 
cam movements. 
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This was done with a variable speed, hydraulic trans- 
nission which gives wide speed variations and holds 
iny set speed accurately. Requirements for a speed 

nge of 120:1 and speed fluctuations limited to 5% 
vere more than could be handled by a _ hydraulic 
lrive alone. For this reason, a mechanical, 2-speed 
rear change was installed between the hydraulic motor 
und the convevor drive 

lhis was necessary because speed fluctuations in a 
hydraulic transmission are often caused by hydraulic 
slip which is a function of oil temperature ( viscosity ) 
ind pressure. Speed fluctuations depend on output 
torque (which causes pressure) rather than output 
spet d. Oversize units helped to keep temperatures and 
pressure down. If the conveyor running torque fluctu- 
ites by a given amount, it causes an output speed 
fluctuation of a given number of rpm. At lower set 
values of output speed, this represents a higher per- 
centage speed fluctuation than can be tolerated. 

If, as a result. a hydraulic transmission can produce 
i speed range of only 6:1, then a mechanical 6:1 gear 
change installed between the hydraulic motor output 


ind the conveyor! sproe ket would give an overall con- 
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PUMPING CIRCUIT for each system is similar but independent. 


Output from either inner or outer machine can actuate source 











hoist 


veyor speed range of 36:1. Hydraulic motor speed 
range in low gear will be greater than 6:1 because 
the gear change has reduced the torque on the hydrau- 
lic motor, and therefore torque variation and slip. 
Thus in low gear, hydraulic transmission speed range 
could safely be made 20:1, giving an overall speed 
range of 120:1. 

Each of the two conveyor drives in this system is 
driven by a variable-speed hydraulic motor supplied 
by a variable-delivery pump to control speed. Each 
system has a separate pumping unit to power all other 
transfer motions. 

To insure correct radiation dosage to each box, even 
in case of shut-down, the radiation source is raised o1 
lowered quickly and micro-switches prevent the con 
veyor motor from starting unless the source is fully 


raised. 


@ Safety Features—Human exposure to gamma ra- 
diation is extremely dangerous. These safety features 
were incorporated into the system to safeguard all 
personnel: 

@ In case of shut-down or emergency, a hoist 
cylinder automatically lowers the radiation 
source into its storage water tank. 

When system pressure drops below 750 psi, 
a limit switch drops the source into the water 
tank and shuts down the plant 

\ limit switch prevents the hoist from raising 
the radiation source until system pressure 
builds up to 1000 psi. This insures adequate 
operating pressure before irradiation starts. 
When the system is started up again, the proc 
ess continues from where it left off, thus avoid 


ing over or under radiation exposure. 


@ Power System Design—A variable-delivery, pres- 
sure-compensated pump was selected as the best means 
to provide variable speed characteristics. System pres- 
sure applied to a piston, linked to the pump’s swash- 
plate, controls output volume. At maximum pressure, 
delivery drops to zero. At top operating speed, the 
system requires 8.5 gpm at 800 psi. 

Two 10-gallon, rubber-bag accumulators are pres- 
surized to 600 psi to take care of system fluctuations 
When the machine is shut down, the accumulators 
slowly discharge to tank through a 1/16-in. orifice. If 
electrical power fails, there is enough reserve fluid 
under pressure in the accumulators to keep the irradi 
ation servos working until the conveyor has stopped. 

Tank capacity is 70 gallons. A 20-micron, sintered 
bronze filter is connected in the pump output line. Both 
conveyor drives have similar but independent hydrau- 
lic systems. Pumps are connected to the radiation 
source hoist control through check valves so that 
either or both can raise or lower the source in an 


emergency. vv 


The radiation machine was built for the United Kingdom, 
{tomic Energy Authority, Technological Irradiation Laborato- 
ries, Wantage, England. The project was carried out jointly by 
Rubery, Owen & Co., Ltd., Darlaston and Electro-Hydraulics 
Ltd., Warrington in collaboration with the Engineering Divi 
sion, Atomic Energy Research Establishment at Harwell 
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Do you modify commercially available 
components when you can't find 

exactly what you want. or do you 
design new ones? Builders of this 
high speed flash welder did both. 
They converted a standard 

manual 4-way valve into an accurate 
servo control valve. They also 
designed and built special 


double cylinders for fast clamping. 


Developing hydraulic controls 
for a high speed welder 


+ By o. MIYATA, Executive Director of Engineering Tokve Keiki Seizosho Co 


Tokvo. Japan. Subsidiary of Vickers, Inc.. Division of Sperry Rand Corp 


. welding the ends of steel strips in a continu- they needed at a reasonable cost. 


ous strip pickling line requires high speed and close or ' 
P | | e Modified Standard Valve—Standard 4way. 


control. One strip is clamped in a stationary platen , : 
closed-center, directional control valves generally have 


while the strip following it is clamped in a moveable 
platen. Hydraulic « vlinders extend the moveable platen 


closing the gap between the strips. Electric current 


too wide a dead band at neutral to give close servo 
control. Also their manufacturing tolerances are great- 


: er than those required for servo valves. However. with 
flowing across the gap creates an arc heating the ends 


of the strips. When the gap reduces to a preset mini- 
mum, full system oil output flows to the platen cylin 


some alterations, designers of the welder converted a 
standard 4-way valve to a servo valve for controlling 
the platen cylinders. 


ders welding the strips together , ve 
The valve selected was a *, in., manually-operated, 


lype of alloy and thickness of the strip dictate the 


; : closed-center, 4-way valve. The valve body was fitted 
speed at which the strips move together for welding. 


with a steel sleeve so that the cylinder ports could be 
This speed is critical and must be closely controlled “Kf ; 

accurately positioned. Spool lands were ground to a 
to produc ea eood weld . 


mirror finish, and guide lands were placed at each end 
One method of control would be an electrohydraulix 


i of the spool to reduce spx | drag. 
servo system. After examining the cost of an electro- = ee a 


hydraulic servo valve and its associated control equip- e Fluid Motor Calibrates Valve—Before the valve 

ment, engineers at Tokyo Keiki Seizosho Co., Ltd. (de- was installed it had to be tested and calibrated. 

signers of the hydraulic system) looked for something \ test circuit was made using a vane type fluid 

less expensive that would give the required accuracy. motor of known displacement as a flow meter and a 
They decided that a mechanically actuated servo dial indicator showing spool movement. 

valve using a feedback linkage would give the accuracy Here’s how it was done. A pump. relief valve, and a 
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FLASH WELDER ontinuous strip line is hydraulically ac- 
tuated. A gage bar lowers between tke strips as they are fed 
nto the welder. It fixes the gap between the strips before weld- 
ng. The clamp cylinders then extend holding the strips in the 

veable and stationary platen. The short-stroke gage back 
ylinder retracts allowing the gage bar to be lifted from between 
the strips. The moveable platen is advanced an amount equal 

the stroke of the gage back cylinder. This is done with the 


CYLINDER PORTS a: 
, urately pos tioned on 
’ tee sleeve nserted 
nt? the body of a 
standard 4-way vaive 
Adding quides at each 
end of the spool and 
jrinding the lands to a 





finish made the 


table for a 
ervo ontro 
Stem 


ige were installed in the pressure line to the 

valve being tested. A vane type fluid motor was 

wross the valve’s cvlindet ports A dial 

itor mounted at the end of the valve stem accu 
indicated spool movement 

ests made at 150 psi and 300 psi relief valve set 

showed the valve was well within the sensitivity 

rements for the weider Spool dead band at neu 

0004 in. Difference in flow rate through 

linder ports at equivalent spool displacement was 


ess than 0.3 gpm. at 300 psi The valve delivered 15 


cylinder positioning handle connected to the servo valve stem 

During welding, the upset cylinder moves forward at a speed 
controlled by the mechanical servo valve. Servo valve displace 
ment is controlled by a cam driven by a de motor. Platen posi 
tion feeds back to the servo valve through the feedback link 

A limit switch near the end of the upset cylinder's stroke 
energizes a solenoid pilot valve directing full pump output to 
the cylinder to complete the weld 















































gpm with a spool shift of only .04 in. 

@ Double Cylinders Speed Clamping 
made in the strip at the OUT end of the welder just 
previous to welding. The entire welding operation 
must be completed before the continuously moving 


\ loop is 


line beyond the welder uses up this loop. 

Special double-cylinder clamps were designed and 
built to speed clamping the strip in both the stationary 
ind moveable platens. The clamps required a high 
force to prevent the sheet from slipping during upset 
the final stage of welding when the strips are forced 
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TEST CIRCUIT uses a fluid motor for indicating flow. Motor 
displacement times its rpm gives flow through the valve. Dial 
indicator records movement of valve spool 


VALVE DELIVERY increases rapidly for small spool movements. 
Maximum flow variance to the two cylinder ports with the spool 
equally displaced on either side of center is 0.3 gpm. 


together They also assure that the electrodes are held 
tightly against the strip preventing excess heat from 
the electrical current. 

Double cvlinders were designed to reduce clamping 
time and provide high clamping force. They have a 
double-acting inside cylinder which telescopes into a 
single-acting outside cylinder. 

When the control valve shifts it directs pressure 
fluid to the inside cylinders which extend until they 
reach the strip. At this point. a cam on the inside 


evlinder’s rod actuates a valve whic h directs pressure 


DOUBLE CYLINDER speeds clamping of strips. Small inside 
piston extends first. Larger outside cylinder provides high clamp 


ng force. 






























































From syst 


SEQUENCE CIRCUIT extends the inside cylinder first. Cam 
actuated valve directs pilot pressure to sequence valve extending 
the outside cylinder. Pilot check valve holds fluid in inside cylin- 
der during clamping. Unclamp cylinders retract the electrode 
which also retracts the outside cylinder. 


fluid to the pilot on a sequence valve. The sequence 


valve opens and directs pressure fluid to the outside 
cylinder. A pilot check valve holds fluid in the inside 
evlinder during clamping. 

When the control valve shifts to raise the clamps. 
fluid is applied to the rod ends of the inside cylinders 


and the unclamp cylinders. This pressure is also ap- 
plied to the pilot of the pilot check valve. The inside 
cylinders retract and the unclamp cylinders retract the 


outside cylinders. 
vvv 





HOLLAND 


Cam/pilot valves give smooth 
furnace door operation 


> By F. D. STUYVENBERG,. Hvdraudyne Boxtel Holland 


HEN one of the large steel mills in Holland ( Konin- 
klijke Nederlandsche Hoogovens en Staalfabrieken } 
designed new furnaces to handle heavier slabs, they 

Hear f bri kh lined furnace doors must be S “ ‘ ‘i ‘ ‘ 
had to devise a method of quickly opening and closing 
started and stopped carefully. Any sudden the furnace doors. The doors have to move fast to pre- 
vent heat loss from the furnace operating at 2400 F. 
change in motion or jarring of the door s and thev have to start and stop gradually to avoid loos- 
damage the brickwork. These doors. ening their brick lining. Reliability is important be- 
cause the entire production of the mill depends on 
weigh close to 25 tons. are controlled getting the slabs in and out of the furnace quickly. To 
meet these requirements with a safe and efficient sys 

pool valves, opened by hydraulic pilot . 

tem. Hvydraudyne engineers selec ted accurately con- 


re and closed by a cam. The spools are trolled hydraulic cylinders to actuate the doors. 


ned to give a linear increase or decrease e Central Power Supply—There are five furnaces, 

each having a large sliding doer which must be raised 

in flow with constant valve actuation speed. and lowered. After considering cost and available 
space, Hydraudyne engineers decided on a central hy- 


draulic power source rather than individual pumps for 
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TWO SINGLE-ACTING 
CYLINDERS raise and low- 
er the furnace door. Re- 
tracting the door-lifting 
cylinder raises the door for 
inspection and cleaning. 
Retracting the door-lower- 
ing cylinder lowers the door 
for loading and unloading 
the furnace. 
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TWO-WAY VALVES are normally held open by pilot pressure sure reducing valves assure a constant pressure drop across the 
to the smaller of two actuator areas. They are closed by applying 2-way valves. This pressure-compensates the 2-way valves and 
pilot pressure to the larger actuator. A deceleration cam also assures a uniform flow through them. 


actuates the valves at the end of the cylinders’ stroke. Pres- 
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CAM/PILOT VALVES 





each furnace. A 300-gal piston accumulator is used at 
the central power source to reduce horsepower require- 
ments of the pumps and provide a source of emergency 
hydraulic power. The accumulator is charged by two, 
ixial piston pumps, each delivering 19.8 gpm at 2000 
psi. Each pump is equipped with an integral gear 
pump providing low pressure fluid for a separate pilot 
uit. Each pump is driven by a 30-hp, electric motor. 

s two pumps and motors provides greater reliabil- 

If one power unit fails, the system will operate sat- 

ily from the other unit. Power consumption is 


unloading the pumps when the accumulator 


I'wo Cylinders Move Doors—To open the fur- 
we fully, its door must be lowered 1014 ft. This 
nent is called operating movement and is done by 
a ram tvpe cvlinder having a bore of 1234 
stroke of 5 ft. 9 in. In another movement, 
is raised 5 ft. from its closed position for 
and cleaning the furnace floor. This is 
novement and is done by retracting 
bore. 5 ft. stroke, piston type cylinder. With 

nders extended the door is closed. 
or Is supported with two roller chains which 
over chain wheels at the top of the furnace 
there the chains extend to the bottom of the 
iround the lower chain wheels. and attach to 


of the door lifting cylinder as shown in the 


r-lifting cylinder retracts, the door 
ts closed position. When the door- 


When the doo 
uses o tt. tron 
wering cylinder retracts, the door moves down 11% 
1 distance equal to twice the cylinder’s stroke. This 
the chain is fixed at one end to the door- 


nder, and passes over chain wheels attached 


to the door-lowering cylinder’s piston rod before it 
connects to the furnace door. 

e Cylinder Speed Control—Special, 2-way valves 
limit acceleration and deceleration to 3 ft/sec*. A 
contour, machined on the valve spool gives a linear in- 
crease or decrease in flow when the spool moves at a 
constant speed. A hydraulic actuator opens the valve. 
lo assure constant spool velocity, a variable flow con- 
trol valve meters fluid to and from the actuator. A cam 
closes the valve at the end of the cylinder’s stroke, 
bringing the cylinder slowly to a stop. Deceleration is 
determined by the shape and location of the cam. 

The valve’s hydraulic actuator has differential areas; 
the smaller area is always exposed to pilot pressure. 
lo close the valve, pilot fluid is metered to the larger 
area. The valve is opened by metering fluid out of the 
larger actuator area, or by the cam at the end of the 
cvlinder’s stroke. The cam also prov ides a positive 
means of decelerating the cylinder. 

[wo of these valves are used to control each cylin- 
der. One regulates flow to the cylinder and the other 
regulates flow from the cylinder to tank. 

Pressure reducing valves in series with the 2-way 
valves pressure compensates them so they pass con- 
stant flow regardless of pressure. The pressure reduc- 
ing valves maintain a constant pressure drop across the 
metering, 2-way valves. 

An accumulator in the pilot circuit of each door-op- 
erating system assures constant pressure for accurate 
actuation speed of the 2-way valves. The accumulator 
also supplies pilot pressure if the pilot pump fails. 

@ Safety Measures—Reliability and safety of oper- 
ation are extremely important because any interrup- 
tion in furnace door operation would shut down the 
entire mill. To assure safe and continuous operation 
the following measures are engineered into the sys- 
tem: 

\ synthetic fire resistant fluid is used in the 


system because of high temperatures. 





4 Push octuotors— 
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2 Pull entinwes 


CONTROL VALVE is shifted by a differential hydraulic actuator 
at one end or by a cam at the other end. The valve is normally 
held open by pilot pressure applied to the two push actuators 
To close the valve, pilot pressure is applied to the four pull 
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actuators which have a larger combined area. Valve speed is 
controlled by metering fluid to and from the push actuators, 
or by the cam. The spool gives a linear increase or decrease 
in flow when it shifts at a constant speed. 
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A normally-closed, solenoid pilot operated 
shut-off valve in the discharge line from the 
accumulator closes automatically if pilot pres- 
sure needed for actuating the main control 
valves becomes dangerously low. 
Manually-operated shut-off valves in each door 
moving circuit permit closing the doors if hy- 
draulic power fails. 

\ separate pilot exhaust line containing an air 
bottle prevents backpressure surges which 
might be caused by the long pipe lines. 

Relief valves limit pressure to each cylinder. 
Each cylinder has a built in cushion which re- 
stricts flow and permits the cylinder to come to 
a smooth stop if a tube or pipe bursts. 

A mechanical catch prevents the weight of the 
doors from retracting the ram type cylinder 
when the door is closed. The catch automat- 
ically engages the ram when it extends fully. 
Pilot pressure to the 2-way valves actuates a 
small cylinder to release the catch. The mini- 
mum pressure required t operate the main 
valve determines the pressure at which the 
catch disengages. This prevents releasing the 
catch without sufficient pressure to the 2-way 
valves 

Limit switches monitor the position of cylin- 
ders. main valves. and catch to assure proper 


sequence vvv 


Contro/ valve spool push rod 
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Cotch release cylinder 


MECHANICAL CATCH prevents cylin- 
der creep because of furnace door 
weight. When the contro! valve shifts, 
the catch is released by pilot pressure 
applied to a small cylinder. The cam 
decelerates cylinder at the end of its 
stroke by throttling flow through the 2- 
way valve. Length and form of the cam 
determine the cushioning. 


DECELERATION CAM slows down the 
cylinder at the end of its stroke and 
gradually accelerates the cylinder when 
it reverses. A roller, moving with the 
cylinder rod, contacts the cam near the 
end of the cylinder's stroke. The cam 
lifts, moving the control valve push rod 
to close the valve. 





FRANCE 


Row of die 
storage tables 


ROW OF 400-TON PRESSES on the left 
faces row of die-storage tables. Track- 
mounted rolling tables shuttle dies between 
presses and tables 


ROLLING TABLE has two conveyor chains 
driven by radial piston motors. Sleds can 
be controlled individually for proper die 
positioning in the press. 


High efficiency pumps 
synchronize die loader 


@ By R. AFFOUARD, General Vanager 
Hydr 


em. Paris. Franc: 


High volumetric efficiency of reciprocating 
plunger pump keeps delivery constant 


regardless of load (and pressure) changes. 


HEN a die must be installed 

in one of the 400-ton presses 
in a French auto plant, it is 
mounted on two chain convevors 
on a rolling table. The table is 
pushed in place and aligned with 
the press. Hydraulic motors then 
drive the conveyors to transfer the 
die onto the press. 

The two chain conveyors must 
run together so that the die moves 
onto the press without cocking. 
But the operator must also be able 
to steer the die to set it on locat- 
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COMMERCIAL SERIES 36...MODEL H 
FLUID POWER PUMPS IN TANDEM 


Bronze alloy thrust plates 
two per pump 


O” ring seals 


two per pump 


High pressure shaft seal 


Low pressure shaft seal 


Hardened 


drive shaft 


4-bolt SAE 
flange mounting 





ees CONNecting shaft 


Helical driver gear 
one per pump 


Oversize gear bearings 
four per pump 





Gear housing 
side port 


Helical driven gear 
one per pump 


Tapped holes for split flange fitting 


ee duty outboard bearing 


How to “direct drive” multiple pumps 


with - 
one prime mover... 
one mounting... 
one drive shaft... 


—another COMMERCIAL exclusive! 


NATIONAL 
FLUID POWER 


ASSOCIATION 


As many as 6 single COMMERCIAL 36H pumps can be assem- 
bled in tandem, back to back. With all pumps delivering at 
2000 psi continuous duty, total gear width summation can be 
as much as 6 inches. Should discharge demand of any of the 
pumps be less than 2000 psi, total gear width can even 
exceed 6 inches. 

GEAR WIDTH SUMMATION FORMULA 

(based on pumps A, B, «++ F) 

A pump (GxP) + B pump (GxP) ++++ F pump (GxP) = 12,000 

(G = gear width (in.) of single pump; P= operating pressure 

(psi) of single pump; 12,000 = constant) 
COMMERCIAL 36H single pumps are made in 4%”, 1”, 114”, 
2”, 242” and 3” gear widths covering a range of delivery from 
7 to 42 gpm (rotation 1500 rpm—operating pressure 2000 psi). 


Personal technical service and assistance is yours for the asking. For LONI RCVAL 


more information write to Commercial Shearing & Stamping Company, shearing & Stamping 
Youngstown 1, Ohio. U.S.A. Attention: Dept. A./ 8. 
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HIGH EFFICIENCY 
PUMPS SYNCHRONIZE 





3.56 inYrev 3.56 in’/rev —_ 
ing pins in the press. 


Each piston type motor is sup- 
plied by a separate reciprocating 
plunger pump with identical dis- 
placement. The high volumetric ef- 
AF ficiency of this pump design 

(about 99%) makes delivery con- 
stant regardless of pressure. With 


2/00 psi radial piston motors having little 
Lt—2 slip, chain speed remains constant 


for any die configuration and con- 





























sequent motor loading pressure) 





L A manually operated, 4-way 
PF 


valve controls each hydraulic mo- 
528 gpm tor. If both levers are actuated to- 
gether. they will synchronize the 





linear speed of both conveyor 

chains. Either motor may be 

l j slowed down. or even reversed, if 

necessary, to permit the operator 

to align a die on its locating pins 

in the press. This die transfer de 

SEPARATE PUMPS operate at 2000-psi system pressure to supply 

chain conveyor motors. High volumetric efficiencies of pumps and 

motors keep chain speeds synchronized. Pumps are installed in the downtime for die changes. 
reservoir which supports the electric drive motor 


sign has resulted in very little 
vv 


FIXED DISPLACEMENT, reciprocating plunger pump delivers 
0.5 gpm at 1500 rpm. The 3-piston, crankshaft type unit has a 

umetric efficiency of about 99%. Integral cylinder head has 
» built-in automatic valve system to control oi! flow in the unit 


CAM DESIGN of radial piston motor gives four cycles per 
revolution. Torque at 2200 psi is about 80 lb.-ft. Large oil- 
tight surfaces give good torque at low speeds. 
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(CHEK features 


of the... 


Series 70! Screw End 
Check Valve Iilustroted 
Series SW70!1 Socket Weld 
End Valve also available 


FORGED STEEL BOLTED BONNET 


CHECK VALVES 


150-800 POUNDS @ 850F 
2000 POUNDS COLD WORKING PRESSURE W.O.G. 


These valves have Stellite* hard faced 
integral seats 
13% Chrome stainless piston checks 


Stainless steel asbestos spiral wound 
body-bonnet gaskets 


Forged steel bodies designed for light 
weight with maximum strength 


Available in “%” thru 2” sizes in both 
screw and socket weld ends 


Write for Catalog F-10 to Dept. 24A-FAH 


HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY, 


Sales Offices: New York, Chicago, Cleveland, Dallas, Camden, N. J. 
St. Louis, Charleston, W. Va., Los Angeles 








*Product of Union Carbide Corp. 
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KILL LSE” 


BEFORE PRESSURI 
IS APPLIED 


RONALD TRIST 


&co.trTo. 


(a company of the Bell’s Asbestos and Engineering Group ) 
Bath Road, Slough, Bucks, England 


Telephone: Slough 2504 


egran Resvalar, Slough 
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SON abetey 


(Patent No. BP 805253) 


SEALING UNDER PRESSURE 


The SCN-Ring, a patented design of hydraulic seal, 
combines the sealing efficiency of homogenous syn- 
thetic rubber seals with the resistance to wear and 
extrusion associated with fabric packing. 

As a piston head and rod or gland seal it is effec- 
tive at pressures as high as 10,000 p.s.i., and will 
retain “slack” oil at zero pressure. Comprehensive 
range of standard sizes ex stock. 


Please write for Folder HP /R.28 
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NEW 
NEW AFCO 


NEW UF 


Flareless Tube 


industrial hydraulic fitting 


e steel 
e brass 
e stainless steel 


Completely Reversible Ferrule 
Prevents Incorrect Assembly 


Write for FREE24 Page Engineering Catalog 

No. 1-25 for the following information: AFCO 
@ENGINEERING DATA 
@PRESSURE CHARTS 
@SPECIFICATIONS 
@DIMENSIONAL DRAWINGS 


industrial hydraulic fittings 


oll fittings te J.1.C standards 


This highly versatile new fitting is suit- 
able for use on steel, stainless steel, cop- 
per, aluminum and most plastic tubing. 


AFCO FITTING COMPANY * 5300 HARVARD AVE. « CLEVELAND 5, OHIO 
DIV. OF THE UNITED STATES AIR COMPRESSOR COMPANY 
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AUSTRALIA 


This high speed packer fills SUX 150-lb 
bags per minute. (With a denser pack 


{ustralian millers, 


preferred by 
the pac king rate is reduced to about four 


hags The former machine 


per minute.) 


required skilled operators and packed 


Metering valve 


@ By A. T. STANNERS, 


Thomas Robinson & Sons Pty. Ltd., Sydney 


ENSITY of flour packed in a bag depends on how 

fast the bag moves down as flour is forced in. This 
high-speed hydraulic packer controls flour density by 
an easily adjusted flow control valve. 

The operator places an empty bag under the open- 
ing of the stainless steel packing tube and presses a 
foot switch to start the automatic packing operation 
This closes the venting valve (see circuit diagram) so 
that the pump delivers to the system. It also energizes 
valves 1 and 3. The lift table starts to move up, and the 


bag clamp closes, clamping the bag around the tube. 





only one hag per minute. 


HYDRAULIC CONTROLS and electrical switchgear are 
enclosed in cabinets. In addition to the hydraulic controls, 
the lower cabinet houses a 32-gal reservoir and a 1000- 
psi, single stage, vane pump. The electrical controls are 
enclosed in the top, dustproof cabinet. This installation is 
in Manila. 





Weigher hopper 


Motor driving 
pocking auger 


Poaching hopper 


Stomiess stee/~ 
pocking tube 


Bog 
clamps 


Electrical cobinet 
Hand pump 


Sewing head 





\ 


Transpor fer 








> he * \aydraulic 
Sewing operators “ aed 
two stage switch Foot switch 


Toble ram—* ork ltt table 





HYDRAULICS & PNEUMATICS 





Production Manager, 





controls density of flour 


and JOHN L. SUTTERD, V anager, Sydney Office 


Vickers-Detroit Hydraulics Pty Lid } ctoria {ustralia 


Since the bag clamp is part of the table assembly. it the auger forces flour into the bag at a constant rate, 
rises to the top of the tube with the bag fully extended the setting of the metering valve determines the den- 
ilong the tube sity of the pack. 

On reaching this extended position, the table trips a When the auger has forced the pre-set quantity of 
limit switch which de-energizes valve 1 and the vent- flour into the bag, valve 3 is de-energized. This opens 
ing valve, unloading the pump. The limit switch also the clamp and releases the bag. Also, oil from the lift 
releases a preweighed batch of flour into the packing table cylinder dumps to tank, allowing the table assem 
hopper and starts the packing auger within the tube bly to seat quickly. When the bag is clear of the tube. 
The table cylinder is then open to tank through a the operator starts the V-belt transporter, conveying 
metering valve. The table assembly lowers at a rate de the bag to the sewing machine, then to the conveyor 
termined by the setting of the metering valve. Since vv" 





DGGE MAA|P{_._P_[L[_. 


Toble 











| Fost lowering 
/ vo/ve 























Metering 
) Vv volve 





.. r>. o. 
ei Venting valve 


ee 








VENTED RELIEF VALVE AND VENTING VALVE combination vent the packer from operating if the lift table is not correctly 


saves power and pump wear because the pump is loaded only seated at the bottom of its stroke or in case of other mal- 
when required during the packing cycle. Electrical interlocks pre- functions. 
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EXTRA TOUGH 
FOR HIGH PRESSURE 
PUNISHMENT 


Represented in Canada by:— 

Mr. P. J. O'Higgins, 

3825 FINCH AVENUE EAST 
AGINCOURT, ONT. 
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ENGLAND 


The growth 
of hydraulic 
forging 


e By F. H. TOWLER and B. C. WILKINS 
Towler Brothers (Patents) Ltd., Leeds, England 





F' IRGING high-speed steel bars has to be done quick- 
ly and with as few strokes as possible because they 
have a limited forging temperature and crack easily. 
Though presses have been used for forging carbon 
and low alloy steels for nearly a century, rapid acting 
presses of 500 tons capacity were still not available 
just 10 years ago when Towler Brothers Ltd. launched 
its forge press de velopment program. One of the major 
objec tives was faster press speeds. Two major decisions 


were made: 


@ To switch from water to oil hydraulics 
@ To develop improved oil hydraulic comporents 


Water has serious disadvantages in forging presses. 
Although it is cheap, it requires large and expensive 
pumps and valves. These components must be big 
enough to resist the damages of cavitation which re- 
quire frequent overhauls even at the slow operating 
speeds of water systems. Corroded products of cavi- 
tation score piston rods and packings and cause leaks. 

High-pressure. high-speed oil pumps that delivered 
25 gpm were developed in the meantime. By combining 
a number of these, it was possible to obtain pumping 


capacities of 250 gpm. 


e Combining Pumps for Higher Speeds—A 
press was designed to operate at up to 100 strokes 
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PRESS OPERATING at 5700 psi forges alloy steel at Usine Gilson in Belgium. 


per minute with the following specifications: 


Force 1000 tons 
Penetration speed 2 in./sec 
Approach speed 12.5 in./se¢ 


Return speed 19.5 in./sec. 
220 gpm 


1000 psi 


Pump capacity 


Operating pressure 


The fast speed required a shock-free, decompression 
time of the main cylinder of 0.1 second, compared with 
1.0 second for the water presses. Operating on the di- 
rect system, each stroke required only one valve oper- 
ation involving a pressure differential. 

In testing the press. a mirror galvanometer recorded 
pressure in the main and return cylinders, control lever 
and crosshead movement. and motor current and volt- 
age. Successive blows were made with the control lever 
held down. After each blow. the press returned auto- 
matically at a preset pressure. Half the stroke was 
wasted in compressing the supporting blocks and the 
oil in the hydraulic system. A remotely adjustable 
stroke limiter was needed. 


e Pilot Control Permits Manifolding—The large 
manual valves used to control forging and other large 
presses were hard to operate. In one forge in The 
Netherlands, for instance, the press man worked 30 
minutes, then rested 30 minutes. Pilot controls ap- 
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peared to be a solution which could reduce manual 
effort. Piping could also be reduced by the use of 


manifolds. 

When the first manifolded design was installed at 
Usine Gilson at La Croyére. Belgium, the result was 
faster operation. All high pressure valves were 
mounted on a steel manifold block shown in Figure 1. 
The drilled block made connections to port pressure 
oil from the pump to the press. A control panel housed 
the pilot valves which operated 1/10th the pressure of 
the main system. Specifications for the press were: 


@ Force 1200 tons 


@ Penetration speed 2.5 in./see 
@ Approach speed 16 in./sec 
e Return speed 16 in./sec 
@ Pump capacity 250 gpm 
@ Operating pressure 5700 psi 
FIG. 1. MANIFOLD VALVE assembly has control valves mounted 
on steel block drilled with passages connecting pump to press Similar controls were also installed on presses in 


Russia and France. In each case they operated faster. 


e Stroke Control Deveiopment—lIt is usually 
fairly simple to stop the stroke of a forging press at 
any predetermined position: all that is needed is a 
cam-operated pilot valve that can be adjusted over the 
stroke. But presses that require frequent adjustments of 
forging thickness present a more difficult problem. 
Here is why: 


@ lhe operator must be able to move the valve 
from one position to another accurately, quick- 
ly. and from a remote control position. 


FIG. 2. DOUBLE PUMP and 
motor unit is compact and can 
deliver 1000 hp nominal 





pyshbock cylinders 





pressue 








FIG. 3. PERFORMANCE 
TRACE of press in operation 
at Usine Gilson, Belgium 


Control valve 
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HOW THE AUTOMATIC PRESS WORKS 
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Monua/ 


Automatic 
forging 


forging 


When main valve M is shifted to its automatic 
forging position, pilot pressure shifts valve C. 
Valve C supplies pilot pressure to close valves A 
and D and open valve R which controls flow to the 
main cylinder. Pre-filling valve F is self-actuating 
and opens to admit oil from the reservoir into the 
main cylinder. When the top die contacts the 
work, flow into the main cylinder reduces, and 
valve F closes automatically. After the forged piece 
has been squeezed to its required thickness, the 
press actuates pilot valve P which shifts valve C 
to return detented position. 

With pilot pressure from valve C blocked, valves 
D and R are spring shifted, and fluid from the 


e@ For any forging thickness, the stopping point 
has to be corrected for the height of the die in 
use at that particular time. 

@ To maintain good accuracy, the delay time be- 
tween the moment the valve is actuated to the 
instant the press stops must be very short. 

Experience with the high-speed steel forging press 
in Sweden showed that pilot operation could actuate 
valves and decompress cylinders quickly with an ac- 
curate control of forging thickness. Furthermore, with 
constant return speeds time limiting devices would 
control daylight opening. Sufficient experience and 
knowledge had now been gathered to design a fully 
automatic forging press. 

\ press with thickness controller was installed in 
1958 at Walter Somers in England. Its specifications 
were: 

@ Force 300 tons 

e@ Penetration speed 3 in./sec 
e@ Approach speed 18 in./se« 
e Return speed 20 in./sec. 
e@ Pump capacity 176 gpm 
@ Operating pressure 4500 psi 
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main pump goes directly to the two single-acting 
cylinders which begin to raise the press. Fluid from 
the top of the main cylinder exhausts through de- 
compression valve D. A hydraulic timer ends this 
return stroke. Note that during this entire oper- 
ation valve M was in its automatic forge position. 

When M is shifted to neutral, it exhausts un- 
loading valves A. In the manual forge position, it 
again actuates valve C. This provides the operator 
with full manual control for vicing, knifing, set- 
ting-up, or marking-off. For repeated forge 
strokes, such as cogging or finishing square or 
round stock, control is simplified to a point where 
the manipulator driver can also control forging. 


[he press was installed together with a rotary table 
manipulator and a rotary hearth furnace. 

Many press manufacturers were now planning to re- 
equip their plants. Where hammers needed replacing, 
the solution was fairly simple: the existing installation 
could meet all requirements. In plants where large 
presses were to be installed, (presses up to 15,000 tons) 
the number and size of pumps that would be required 
to drive the system was prohibitive. The practice was 
to install the pumps and controls in a pit, and let the 
inverted press occupy the entire floor. Conventional 
presses were obviously unsatisfactory for very large 
installations, and high pressure pumps of greater ca- 
pacity were needed. 

Design of a 500-hp pump to deliver 150 gpm at 5000 
psi and 1500 rpm was started. For still higher pres- 
sures (6000 psi) pump capacity would have to be 
slightly reduced. Figure 2 shows a double pump and 
motor unit rated at 1000 hp nominal. This unit is 
relatively small, and would take up little space even if 
it were necessary to connect five double-ended motors 
in tandem to drive a 15,000-ton press. vvv 
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GERMANY 


PANEL-MOUNTED VALVES are part of a separate hydraulic control cabinet on a hydraulic copying lathe. 


German hydraulic design goes to 


ce By GERHARD w. SCHNEIDER, Vechanical Engineer Singen Hrwl.. © estern Germany 


p ANEL MOUNTING of hydraulic components is re tomatic machines developed, they needed a more flex- 
placing hydraulic power and control blocks in Ger- ible fluid power design. Panel mounting originated in 
man machine tool design. The hvdraulic block is an electrical system design. where the same components 
integrated assembly of pump, motor, and control com- are used in many different system. Although panel 
re 


wnents. It is installed in the machine as a single unit. mounting has long been common in electrical design, 
This building block principle has been used particu it has only recently become practical in hydraulics 


in Germany for the last 25 years in various ma with the introduction of the O-ring during World War 
ne tools. Designers considered it advantageous to II. The O-ring is a key element for further progress in 
bine all hydraulic elements in one self-contained industrial hydraulic Ss. 

nit. Other advantages are compactness, ease of ma Panel mounting’s outstanding features are adept- 

chine assembly, and very little external piping. ability, flexibility, and simplified maintenance. Down- 
Disadvantages of custom designed blocks limit their time is very short. 

ise in high production, automatic transfer machines. In the U. S. the panel mounting principle was 

The Vy are expensive to de sign and develop and can only adopted very rapidly. W ithin the last five years Ger- 

he applied to a limited number of machines. They re- man machine tool builders have also recognized its 

juire long, expensive repair time in case one compo- merits. Panel mounting is popular with German ma- 

nent fails. So, in Germany today, hydraulic blocks chine tool builders because it is well accepted by their 

have « iy standard proved components customers. Also. several L. S. hydraulic component 

producers have established manufacturing plants in 

e Growth of Panel Mounting—As high speed, au- Western Europe and have advocated this new way to 
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HORIZONTAL M.LLING MACHINE has a hydraulic power and 


control block installed behind the contro! panel 


panel mounting 


use their products. 


e@ Manifolds Limited—Drilled or sandwich mani- 
folds are not common in German machines even though 
manifold brazing, drilling, and welding techniques are 
known. This is because manifold panels are costly, and 
they have to be custom designed for an individual ma- 
chine. However. there is considerable interest in build- 
ing up hydraulic panels from standardized baseplates. 

There are many indications that a separate hydrau- 
lic control cabinet will become a new standard item. 
Some firms already specialize in the manufacture of 
standard hydraulic cabinets. The separate cabinet 
permits the machine tool designer to remove heat, 
generated in the hydraulic power pack, from the body 
of the machine. This increases machining accuracy 
and precision. 

Generally standardization of hydraulic components 


is a major activity in German hydraulics industry. 
vy 


HYDRAULIC POWER AND CONTROL BLOCK for a modern, 
heavy duty milling machine has pump and control components 
integrated in a single building block. Hydraulic block design was 
developed after 1928 when fluid power was first successfully ap- 
plied to a milling machine drive. Its success stimulated use of 
hydraulics on almost all machine tools. 





STANDARD HYDRAULIC POWER PACK AND CONTROL 
PANEL has double pump flange-mounted on electric motor. 
Hinged pump-motor assembly and panel-mounted valves simplify 
maintenance. 





Flodar fittings are avail- 
HAS TH E able in sizes from Ye” to 
2” in steel, brass, stain- 
FITTI NG : less and aluminum. 
For use with steel, cop- 


; per, stainless, aluminum 
Pneumatic instrumentation, Lubrication and Process Fittings. and plastic tubing. 


..+ your most complete source for all types of—Hydraulic, 


TUBE FITTINGS J.1.C. Standard 
AR SELF-FLARE FITTINGS — No tube flaring or special tube prepara- 


is required. The fitting is simple to assemble and assures a leakproof seal tor 
pressures exceeding 20,000 psi. All common shapes available. A reliable and 
economical fitting for all installations. 





AR SELF-LOCK FITTINGS — Designed for use with nylon and other 
types of plastic tubing. Exclusive internal rube support and collet gripping action 
prevent blow-outs and pull-outs. Available in all common shapes for both thin 


and heavy wall plastic tube 





SDAR NO-FLARE FITTINGS - Special construction assures a safe, sure seal 
without threading, flaring or soldering. Three-point tube support with alloy 


steel sleeves absorbs vibration and assures maximum sealing action 





AR FLARE FITTING Popular three piece 37°-flare fitting, using heat- 


ited alloy sleeve. Designed to meet high pressures and excessive fluid shocks 


t 
AN dimensions 





PORT HOLE FITTINGS J.1.C. Standard 


SELF-SEAT FITTINGS The exclusive “no-swing” design of this 


‘rmits installation in extremely confined spaces and metal to metal 


ort fitting pe 


seal insures leakproof connection. Fitting consists of a stem and body with float 
y nut. Tightening the nut forces the stem into it’s seat forming its own leaktight 
seal. No special seat preparation is required. “O” rings are eliminated. Available in 


all standard shapes and sizes with “SELF-FLARE,” “SELF-LOCK,” Flare 
Ni Flare tube ends 





t F NGS — This ring fitting fits all S.A.E. portholes and is 


"\V 


available with AN large hex. Available in all common shapes with SELF- 
FLARE, SELF-LOCK, Flare and No-Flare tube ends. 





PIPE FITTINGS J.1.C. Standard 


F AR PIPE FITTING a complete line of FLODAR high pressure steel 
pipe fittings are available in all popular shapes and sizes. Machined from solid 
bar stock, with dry-seal precision threads. A variety of adapters and reducers are 


available to simplify your piping problems. 


FLODAR Stocks in ’ 
CORPORATION At ini — 


16911 ST. CLAIR AVENUE ° CLEVELAND 10, OHIO of Shapes and Sizes — 
N ri fol maelilell ti -Maslisiicls iia mat ’ ngs cescr : i 
Write iplet atc j inf ’ . Prompt Delivery. 


on 


Copyright 1959 by Flodar Corporation—Fittings Protected by US$ 
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Proper selection of constant volume 
axial piston hydraulic pumps for 
systems up to 5000 psi 


By: Ellis H. Born 
Director of Sales-Engineering 
Denison Engineering Division 
American Brake Shoe Co 
Columbus, Ohio 


Whecher to use a high pressure 
system or a low pressure system ts 
perhaps the most basic decision the 
designer faces in developing the 
proper hydraulic system. This deci- 
sion involves such factors as effi- 
ciency, space requirements and, most 
important, cost. 


SPACE CONSIDERATIONS 


Furnishing fluid horsepower is the 
function of a hydraulic system. 
Horsepower yield is determined by 
maltiplying system pressure (psi) 
times flow rate (gpm) times a con- 
stant of 0.000583. Application of 
this formula reveals that a 5000 psi 
system develops five times the horse- 
power of a 1000 psi system at the 
same rate of flow. Accordingly, the 
5000 psi system requires only 20% of 
the flow rate of a 1000 psi system to 
produce the same fluid horsepower. 


Reduced rate of flow permits 
designs which incorporate smaller 
valves, piping, hydraulic cylinders 
and reservoirs. Since reservoirs are 
often the largest single fluid compo- 
nent in a system, appreciable space 
savings can be realized with high 
pressure systems. If recommended 
hydraulic practice is followed, reser- 
voir capacity is three times greater 
than the gpm displacement of the 
pump. Hence, for the same amount of 


PISTON CYLINDER BARREL 


ROLLER BEARING 


fluid horsepower, reservoir 
capacity can be reduced 

as much as 80% ina 

high pressure system. The 
high pressure system not 
only allows savings in 
space through use of 
smaller components and 
capacities, but reduces the 
weight and mass of the 
hydraulic power package as well. 


COST FACTORS 
Use of smaller components in high 
pressure systems not only saves space, 
but affords worthwhile cost reductions. 
Compact system elements cost less 
and because they are smaller, as well 
as lighter, assembly is easier and faster. 
Raw material requirements are also 
reduced. These advantages permit the 
over-all hydraulic system design to in- 
corporate less weight and mass. The 
latter is especially important where 
portability is concerned. 


SYSTEM EFFICIENCY 
In any hydraulic system, a part of the 
generated fluid horsepower is used to 
force fluids through the system. Re- 
sultant line and pressure decreases are 
far less significant in high pressure 
systems. For example, a pressure drop 
of 50 psi represents a loss of 59% ina 
1000 psi system, but only a 1% loss 
in a 5000 psi system. It follows that 
high pressure systems have an inherent 
eficiency advantage over low pres- 
sure systems. 

The ability to provide sustained 
eficient power for a high pressure 
system is best fulfilled by a precision- 
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DETAILS OF CONSTRUCTION 


built axial piston pump because of 
its low slippage rate and operating 
characteristics. 

All internal forces created by 
hydraulic pressure against the mov- 
ing parts are counteracted by the use 
of hydraulic balancing. 

Using the principle of hydrostatic 
balancing eliminates the need for ex- 
pensive and often cumbersome thrust 
bearings in the pump. This design 
minimizes pump size and allows a more 
compact pump or fluid motor package. 

Other advantages are gained through 
hydrostatically balancing pistons and 
the cylinder barrel. For example, exces- 
sive loading of piston shoes against 
the cam plate is avoided. In addition, 
excessive loading of the cylinder barrel 
against the port plate is prevented, 
virtually eliminating wear caused by 
sliding action. 

Life expectancy of internal axial 
piston pump parts is almost infinite 
since constant lubrication is supplied 
by system fluid. 

Data and specifications on 5000 psi 
pumps, motors and controls are avail- 
able from your Denison representative 
—located in principal cities—to assist 
you in developing hydraulic systems 
for maximum efficiency and economy. 


NEW CATALOG FOR DESIGNERS 
AND ENGINEERS 


Write for your copy of 
Bulletin 220—“Hydrau- 
lic Power to 5000 psi” 
and Bulletin 203— 
“Axial Piston Pumps”. 
Includes complete spec- 
ifications, operating 
data and applications for Denison’s 
full line of hydraulic pumps, motors 
and controls. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Company 
1166 Dublin Road + Columbus 16, Onio 


DENISON 
Ne) 
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Tracer and programmed servos 
combine on welder 


ENGLAND 


@ By H. IRONS, Production Manager, Caterpillar Tractor Co. Ltd., 
and F. B. LEVETUS, Technical Director, Keelavite Hydraulics Ltd 


This machine guides a welder along any AXIMUM strength is of utmost importance when 
welding bulldozer C-frames. These irregular shaped 
rregular path by controlling its movement members require multiple welds at four joints, each 
in two planes. One fluid motor moves running the entire length of the frame. It is also im- 
portant that the welder be flexible enough to accom- 

modate any size frame for any size tractor. Caterpillar 
Tractor Co. Ltd... Newcastle. England, in consultation 

{ second motor rotates the machine so it can with Keelavite Hydraulics Ltd., Coventry, England, 
solved this design problem with electrical, hydraulic, 


velder in a straight line on a traverse arm. 


foliow any contoul 


WELDING HEAD moves on a traverse arm which rotates on a turret. Traverse arm traces welding head's linear path. 
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(GEORGE ANGUS & Co [1D OIL SEAL DIVISION, COAST ROAD, WALLSEND-ON-TYNE 
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and servo controls which enabled this automatic welder 
to lay down a perfect weld at a constant speed. 











¢ Tracer Linear Motion—The machine has two 
main parts: a traverse arm mounted on a rotating tur- 
ret. The traverse arm, which supports the welding head 
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and a copying valve, is driven longitudinally by a 


fluid motor. A stylus on the copying head accurately 











controls position on the traverse arm by controlling 











the traverse arm motor. 














\ 5-port copying valve controls the welder’s trans- 











verse motion. The valve spool is shifted by a stylus 
which continually contacts the workpiece. Changes in 
workpiece contour actuate the stylus and valve spoo! 








advancing or reversing the traverse hydraulic motor, 
and keeping the welding head in contact with the work. 
\ double relief valve across the motor protects it from 











pressure surges. 
Welding head traverse motion is powered by a 3.6- 
gpm gear-pump in this 500-psi system. The traverse 











motor has a displacement of 1.38 cu. in./rev., and a 
torque output of 21 in.-lb./100 psi. A flow control 
valve adjusts traverse motor speed. One turn of its 
dial controls 0 to 3 gpm oil flow. Excess oil returns to 
tank through the relief valve. 





e Programmed Rotary Motion—Speed of the ro 
tating turret is programmed electronically. A small 
wheel runs in constant contact with the workpiece 
TRAVERSE ARM ROTATING TURRET This wheel is coupled to a tachometer-generator which 

CIRCUIT CIRCUIT develops and sends out signals proportional to actual 


welding speed The signals are compared elec tron ally 





to the programmed speed, and any error is amplified to 


TACHOMETER-GENERATOR wheel rides in contact with work lrive a servomotor. The servo positions a flow control 
nie ~ 7 + . 

piece as copying valve follows contour to be welded The wheel valve which regulates the speed of the rotary drive 
ends signals which are compared to programed signals, mixed 
and forwarded to an electric motor. This motor in turn regulates 
turret speed control valve and adjusts turret accordingly When both valve solenoids are de-energized. pump 


motor act ording to the contour being welded. 


output returns to reservoir, and the motor is locked 
\ double relief valve protects the motor from excess 


pressure. Rotary speed is controlled by a 3-position, 4 





way double-solenoid valve and a 6-gpm gear pump. The 

turret motor displaces 3 cu. inc./rev. and has a con 
mal A stant torque output of 46 in.lb./100 psi. The turret 
PORMNOROE [OF WOTEME Locwn rotates 360 degrees. While one frame is being welded, 


Next C frame— 


another one can be set up on the opposite side of the 
machine. When one frame is completed, the machine 
is swung 180 degrees and is ready to start welding an 
other unit. This design saves about 400% in manufa 


turing costs 





FLUID MOTOR A controls welding head motion along the 
traverse arm. Motor B rotates the turret and sweeps it across 
the work. As the welding head moves with respect to turret 
center, the turret motor is continually fed corrective signals and 
accelerates or decelerates the turret depending on whether the 
welding head is working on a progressively larger or smaller 
radius. 

For example, as the welding head slowly sweeps from C to D, 
the traverse motor moves toward center, and the turret motor 
gradually slows down as the welder's working radius becomes 
smaller. From D to E the opposite happens and the turret motor 
speeds up. This way the welder travels at a constant speed, a 
prerequisite for laying down a strong, even weld. 
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eo" of Industry's MOST VERSATILE 


BALL VALVE 











- Quarter T ) 
Full Flow — two ways ete ong *Deuble- Gent” 
Ask for complete “Double-Seal” Ball Valve Literatur 
JAMESBURY CORP., 72 NEW STREET, wensusten, MASS. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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ADEL.§..offers you single sowrce 


COMMS 


for precision hydraulic control valves 


4-WAY SELECTOR 
VALVES IN A VARIETY 
OF MODELS TO MEET 


a complete line for every application 


GENERAL SPECIFICATIONS MODELS 


FLUID: Oil, for hydraulic use only Lever-Operated For Hand 
PRESSURE: 1500 psi maximum Control. Stem-Operated For 
, Remote Manua! Control 

FLOW: 3 to 28 gpm e e Manua! Contr 
PORT SIZES: % to 1” pipe size Solenoid-Operated 
MATERIAL: Slides and sp n Various DC and AC 

be had = Voltages 
Pilot-Operated For Remote 
Hydraulic Control 


These compact, 4-way selector valves are used for control of double acting, or single acting 
cylinders. Simple spool-type construction provides a wide variety of porting arrangements 
for either open-center or closed-center hydraulic systems. 


The Valves With Maximum Operating Efficiency Over The Years 


Let ADEL be your single-source for precision hydraulic equipment 
Write for valve brochure containing complete specifications. 


NEW DIMENSIONS IN reliability 


A DIVISION OF GENERAL METALS CORPORATION 
1444 WASHINGTON AVENUE, 


Designers and Manufacturers of 
HUNTINGTON 4, WEST VIRGINIA 
INDUSTRIAL & MARINE . _ i = we _ 
‘ST uToRs PRINCIPAL CITI 


HYDRAULIC CONTROL EQUIPMENT THROUGHOUT THE U.S. AND CANADA 
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APPLICATION 


Wherever STATIC SEALING problems exist which elastomers cannot 
solve, the HS SEAL can be utilized to provide zero leakage at tempera- 
tures from —450°F to +2000°F and pressures to 20,000 psi. Liquids 
and gases are sealed in valves, actuators, engines, couplings, filters, 
etc. where temperature, vibration, pressure and expansion are critical. 


Main Office 
1236 SO. CENTRAL AVENUE 
GLENDALE 4, CALIFORNIA 
Telephone CHapman 5-6811 


SUPPLIERS OF O-RINGS, V-RINGS, U-CUPS, ROTARY SHAFT SEALS, METAL O-RINGS, MOLDED SPECIALTIES, i 


HS4 SERIES — Standard 
HS14 SERIES — External Pressure 
HS174 SERIES — Miniature 


Specials available for 
difficult applications. _ 


‘ 


Designed and manufactured to meet the 
high pressure and extreme temperature 


requirements of systems in missiles 
and high performance aircraft, 
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HS SERIES SEALS incorporate an integral spacer which avoids the problem of controlling groove depth 
closely. Installation is accomplished by merely indexing the seal to one mating surface and bringing 
the opposing surface against the seal. High torque loading ts normally not required. Approximately 
20 Ibs. per inch of circumference is usually sufficient. Special seals may require more or less. Design 
strength necessary to contain unit pressures usually provides adequate force to seat the seal for 
proper performance. In operation, this design allows for thermal expansion up to .003 of an inch. 





The sealing faces are generally located at the minimum possible diameter, thus insuring the mini 
mum separation force on the flange. Since the seal is an unbalanced pressure design, tending to 
separate its sealing legs, higher pressure merely makes for better unit sealing force and any sepa- 
rating tendency of the flange is more than compensated for by the sealing legs which will follow the 
flange. 


The mating surface should have a FLAT finish of 32 RMS or better for fluids, 16 RMS or better for 
gases, except for helium which requires 2-8 RMS 


HS4 and HS14 SERIES seals are manufactured from heat treated INCONEL X and SILVER PLATED 
AS STANDARD. They are lapped to provide flatness and smoothness of the sealing faces. HS 174 
Miniatures are a “‘U"’ section made from 17-4PH bar stock in the hardened condition and SILVER 
PLATED AS STANDARD. 


Any of the standard design HS seals or specials may be obtained in any of the following materials: 
INCONEL X, age hardened; A-286, age hardened; 17-4PH to H1150 hardening; 7075-T6 Aluminum; 
18-8 CRES, heat treated; TANTALUM, annealed 


Most of these may be obtained with platings of SILVER, GOLD, INDIUM, TEFLON, KEL-F, COPPER, etc. 





EN STALLATION DETAILS 
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EASILY INSTALLED ¢ LOW TEMPERATURES -- —450°F 
RE-USABLE ¢ LOW PRESSURE — VACUUM 

HIGH TEMPERATURE -- 2000°F * LOW INSTALLATION TORQUE REQUIRED 
HIGH PRESSURE -- 20,000 PSI ¢ INTEGRAL HEIGHT CONTROL 
































HS4-—32 
HS4-—33 
HS4-34 
HS4-—35 
HS4-—36 
HS4-—37 
HS14—38 
HS4-—39 
HS4—40 
HS4-—41 
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ie TYPICAL INSTALLATIONS AND SPECIAL DESIGNS 


. —————— 








LS 





| RS) 


r. 
' 





S 


HASKELL SEALS DIVISION ALSO FURNISHES 
SPECIAL PURPOSE METALLIC SEALS FOR LINEAR 
MOTION ...ROTARY MOTION...AND OSCILLATION 


Main Office: 1236 SO.CENTRAL AVENUE + GLENDALE 4, CALIFORNIA 
Telephone: CHapman 5-6811 





Non-lubricated seals and rings of TEFLON” TFE resins offer 
low friction... long life... handle all hydraulic fluids 


The efficiency and reliability of hydraulic-power 
cylinders is boosted by the use of Du Pont TEFLON 
TFE resins in a variety of sealing applications. In 
the typical cylinder shown above, seals, V-ring 
packing, piston and wiper rings all take advantage 
of the unique properties of TFE resins. For one 
thing, TFE resins can handle all hydraulic fluids, 
whether of the fire-resistant type or the mineral- 
based oil type. For another, the extremely low co- 
efficient of friction of TFE resins makes lubrication 
unnecessary, even in pneumatic applications. And 
TFE resins assure longer life through low cylinder- 


WIND TEFLON 


wall wear—in most cases, wear is substantially less 
than with any other sealing material. In packings, 
too, TEFLON TFE resins reduce leakage and 
maintenance problems. 

Even if your next sealing problem does not in- 
volve tough operating conditions, it will pay you to 
consider the increased reliability and longer, trouble- 
free life offered by seals of TFE resins. Write for ad- 
ditional data to: Polychemicals Department HP-5, 
Room 2526T, Nemours Bldg., E. I. du Pont de Ne- 
mours & Co. (Inc.), Wilmington 98, Delaware. 


In Canada; Du Pont of Canada Ltd., P.O. Box 660, Montreal, Que 


TEFLON is Du Pont's registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein 


ROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 





Ock- Freee nip FOR 


INSTRUMENTATION 


For instrument control with compressed air, patented 
BeG Oil-less Compressors offer outstanding, exclu- 


sive advantages. 


They deliver air completely oil-free! Carbon-graphite 
piston rings and skirts need no lubrication; bearings 
are grease-packed and sealed for life. Numerous design 
and construction features assure dependable delivery 
of cleaner, cooler, drier air and smoother operation. 


BeG Oil-less Compressors 
can be located at the site of 
the control, eliminating long 
pipe lines which may con- 
taminate the air with dirt 
and condensation. 

Available in 58 models... 
portable, tank mounted, 
motor and gas-engine driv- 
en, 1/12 to 3/4 H.P., up to 
6.57 CFM, up to 190 psi. 


Vacuum: 27. 
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Typical application to air drier 


MINIATURE! 


1/12 H.P. Oll-less Motor 
Compressor and 
Vacuum Pump 
Fits in the palm of your 
hand, yet delivers much 
more free air than any 
current design of the 
same horsepower. It is 
capable of continuous 
operation at pressures up 
to 65 psi.—has infinite 
applications for instru- 
ment control, process 
agitation and motive 

power. 


Ocb- less 
| AIR COMPRESSORS 


BELL & GOSSETT COMPANY 
Dept. GQ-66 Morton Grove, Illinois 
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S STEEL ingots cool and solidify, impurities and 

foreign particles migrate to the surface. These 
must be removed before the ingot can proceed to its 
next operation, such as a rolling mill. This cleaning 
process is called conditioning. 

Conditioning used to be done by hand with ham- 
mers and chisels. Later, pneumatic chipping hammers 
were used. Now, conditioning is done mechanically 
with billeters or gougers which are modified planers 
or millers. 

In a hydraulic billeter made by the Innocenti Co. 
in Milan, a hot ingot (1200 C) is loaded on a con- 
veyor and moved to the transfer table. The transfer 
cylinder extends, and pushes the ingot onto the cross- 
feed table where it is positioned and clamped. The 
crossfeed cylinder then feeds the ingot past an electric 
motor driven miller which shaves off the scales, tears, 
and heavy slivers. 

The crossfeed table returns the ingot to the transfer 
table where the ingot holding clamps are released. A 
turnover cylinder rotates the ingot 90 degrees and the 
process is repeated to condition the second face. When 
all four sides are cleaned, the transfer table returns 
the ingot to the conveyor where it is unloaded. 

The billeter has a separate pumping system for the 
heat exchanger circuit. System temperature is regu- 
lated by a temperature control valve in the heat ex- 
changer’s water line. Flow through the valve is con- 
trolled according to temperature at a bulb in the 
reservoir. 

A sequence valve controls flow to the ingot position- 


ing and clamping cylinders on the crossfeed table. 
This arrangement insures that the ingot is properly 
positioned and secured before the crossfeed table 


feeds it past the milling head. 


@ Relief Pressure Selection—In the crossfeed cir- 
cuit, a pilot-operated relief valve has its vent line con- 
nected through a 3-position, solenoid-actuated direc- 
tional valve to a secondary relief valve. When the 4- 
way valve is in neutral, the pilot-operated relief valve 
controls circuit pressure. When the vent line is con- 
nected to tank, the pilot-operated relief valve acts as 
an unloading valve, dumping oil directly to reservoir. 
When the vent line is connected to the secondary re- 
lief valve, spring setting in the latter controls circuit 
relief pressure. Spring setting in the secondary relief 
valve must be lower than the pilot-operated relief valve. 

Movement of the crossfeed cylinder is controlled 
by five limit switches which allow the ingot to ap- 
proach the milling head rapidly, and slow down as the 
ingot is being shaved. On the return stroke, the ingot 
passes the milling head slowly, speeds up for most 
of the return stroke, and finally slows down before 
it comes to a stop in front of the transfer table. YY 
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© By A. PALERMO, General Man 
Vickers SPA Subsidiary of Vi 


Sperry Rand Corp... Milan, Ital) 


HOT INGOT (1200 C) is 
moved on roller conveyor 
to transfer table from which 
it is pushed onto crossfeed 
table. After it is properly 
positioned and clamped, 
the ingot is fed past milling 
head where it is shaved, as 
illustrated above. 


Transfer toble cylinder 


HYDRAULIC COM- 
PONENTS are installed 
in a basement below the 
machine. Bladder ac- 
cumulator (left) has suf- 
ficient fluid to maintain 
pressure on the milling 
tool clamp cylinder in 
an emergency. Control 
valves are solenoid 
actuated. Two electric 
drive motors (110 hp) 
and four double pumps 
are mounted on 1!200- 
gallon reservoir at right. 
System capacity is 320 
gpm at an operating 
pressure of 1000 psi. 
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PIT PROP is extended by small internal 
pump operated by a crank. It extends 
the prop by pumping fluid from the 
reservoir tube, through a port in the pis- 
ton, to the chamber under the piston. A 
check valve, built into the piston, pre- 
vents reverse flow. A tube connects a re- 
ef-release valve with the chamber under 
the piston. Maximum lifting force of the 
prop is limited by the relief valve setting. 

To remove the prop, a release lever is 
actuated. The lever lifts the relief valve 
off its seat relieving pressure under the 
piston. The prop can be released re- 
motely by attaching a lanyard to the re- 


ease lever 


Hydraulic props 
brace exhibition floor 


* By JOHN A. LANKESTER, European Editor 


HEN the owners of Olympia 

(a prominent exhibition hall in 
London) ace epted the recent Royal 
Dairy Show, they took on a prob- 
lem that would make most exhibi- 
tion hall owners shudder. 

One of the exhibitors planned to 
erect a 100-ton pre-fabricated farm 
building on the exhibition floor. 
lo keep the exhibit from landing 
in the basement, the exhibition 
floor obviously needed additional 
support. To add to their problem, 
the supports couldn't be perma- 
nently installed, because the base- 
ment is needed for storage between 
shows. 

Word of their 
reached Dowty Mining Equipment, 


predicament 


Ltd., Gloucester, England who are 
experts in supporting heavy roof 
loads in mines. Certainly one of 


different 
props ranging from 21 inches to 


Dowty’s 25 hydraulic 
92 inches long would do the job. 

After examining the hall, Dowty 
engineers recommended one of 
their standard hydraulic props 
with a 28-inch extension welded 
end to reach the 10-foot 
A number of props were 


to one 
ceiling. 
placed under the huge exhibit. 
Pressure gages were installed on 
the props to indicate the internal 
oil pressure. With pressure read- 
ings, lifting force of each prop 
could be calculated. This allowed 
the support to be distributed even- 
ly and prevented lifting the entire 
hall off its foundation. 

When the props are not needed 
for bracing the exhibit hall floor, 
they are kept in racks, leaving the 


basement clear for storage. YY 


PRESSURE GAGE 
attached to the prop 
indicates the oil 
pressure acting on 
the piston to extend 
the prop. The gage 
reading in psi multi- 
plied by the area of 
the piston gives the 
total lifting force. 
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1001 ACCESSORIES TO 
INSURE HIGHEST AIR 
CIRCUITRY PERFORMANCE 


Select from full lines to operate and control a single OEM product 
... ora plant’s entire production line! 


Air circuits perform no better than each component. In addition to quality air 
cylinders and valves, you need accessories ot proven reliability. Schrader has them 
in full lines to make compact, rugged air systems that will install easily, perform 
tirelessly. See your Schrader distributor who has everything you need, plus factory- 


trained experts to give you ideas and assistance. 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
465 Vanderbilt Avenue, Brooklyn 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 





odwvisconof SCOVILL 





The complete range of 
sizes and types of air 
circuitry products is 
stocked and cata- 
loged by your Schrader 
distributor. Consult 
the yellow pages or 
write Schrader. 
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FROM A PROVEN PRODUCER OF PRODUCTS 


FOR FLIGHT CONTROL AND GROUND SUPPORT 


A concentration of the top filter men in the industry, plus 
extensive laboratory, test and manufacturing facilities are 
available to you for the development and production of 
cleaner, more economical filters for any fluid. Call or write 
to have a representative give you further information. 


ind sophisticated systems have been 

irt of design and production at Hydraulic 
urs. Now, this specialized expe 

en reliability are set apart in a com- 


ion dedicate d exclusively to Filters. 


Filter Division 
HYDRAULIC RESEARCH meager ponne 
urbank, Calif. « Victoria 9-6111 
and Manufacturing Company Division of Bell Aerospace Corporation 
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AEROSPACE SECTION 


Fluid Systems For Flight and Ground Support 


EDITORIAL 
ADVISORY BOARD 


Cheries H. Cannon 

Lockheed Aircraft Corp. 
H. 6. Coawe 

Short Bros. & Harland Ltd. 


Hewerd D. Davis 
Convair Astronautics 


Keaneth W. Dubois 
Douglas Aircraft Co. 
Grady Gilder, Jr. 
Chance Vought, Inc. 
William E. Mayhew 
Republic Aviation Corp. 
Relph E. Middieton 
Lockheed Aircraft Corp. 


&. T. Raymond 
Boeing Airplane Co. 


Johan W. Ruttie, Jr. 
The Martin Co. 

W. F. Talbot 
Northrop Aircraft, Inc. 


Freak Miadiaich 
Grumman Aircraft 
Engineering Corp 





Gas Servo Has Hydraulic Response Characteristics 


A new design in gas servo controls by Weston Hydraulics, 
Ltd., Van Nuys, Calif., gives gas servo systems the desirable 
performance characteristics of hydraulic control systems: fast 
forward response, and positive reverse stiffness. Yet this servo 
operates far beyond the environmental limits of hydraulics. It 
was developed for use at temperature extremes and in space 
or nuclear environments. The system has three basic compo- 
nents—the gas actuator for either hot or cold gases, a servo- 
valve, and a feedback system with a simple mixing network. 

By eliminating pumps and pump drives, the gas servo sys- 
tem can save more than 50% of the weight of a similar hydrau- 
lic system. With fewer components and no elastomeric seals, it 
has a long storage life and increased reliability. 


Cryogenic Insulation Has Low Conductivity 


A new type of synthetic, calcium silicate offers lower con- 
ductivity values than materials currently in use. This insulating 
fill offered by Johns-Manville Celite Division is a free-flowing 
powder, free of explosion or fire hazard and compatible with 
commonly used liquid gases such as oxygen and hydrogen. Its 
thermal conductivity is 0.100 Btu/in.-hr-sq ft-°F as determined 
between liquid nitrogen and ambient temperature at atmos- 
pheric pressure. Its loose weight density is 444 to 6 lb/cu ft. 


Kohler Develops Clean Room for Valves 


Precision valves for aircraft and missiles are cleaned, 
sembled, and tested under dust and dirt free conditions in a 
Clean Center dev:loped at the Kohler Co., Kohler, Wisconsin. 
All air entering the Center has dust removed by an electronic 
air cleaner. The temperature is kept at 68 F by an air condition- 
er which also controls humidity and maintains a slightly posi- 
tive air pressure. This prevents dust from entering when the 
door or a window is opened. Valves and parts entering the Cen- 
ter are degreased in boiling trichloroethylene followed by ultra- 
sonic cleaning. Then the valves are assembled, tested, inspected, 
and flushed for five minutes with a preservative oil to remove 
any metal flakes which might have been released from the 
testing equipment. Valves for missiles are heat sealed in in- 
dividual airtight containers. 


For more news about fluid systems see page 142 
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UNDERSTANDING CONTAMINATION 


W ith all the other performance 
objectia es, a servovalve’s 
design depends on its reaction 
to contamination. This second 
article examines basic servo- 
valve designs to find out what 


the critical factors are. 


ONTAMINATED hydraulic 
fluid affects servovalve perform- 
ance because it disrupts the valve’s 


fore c 


and paths, and 


normal balance, flow rates 


mechanical and 


electrical operations. How the 


~ 





Effects on servovalves 


@ By H. D. DAVIS, 


Design Group Engineer, Hydraulics Group, Convair Astronautics Division, 


General Dynamics ¢ orp 


valve reacts depends not only on 
the valve’s design and filters, but 
also on the nature and extent of 
contamination. We shall examine 
how contamination affects the first 
and second stages of three basic 
servovalves. The three types of 
valves are jet pipe, single nozzle, 
and dual nozzle, including parallel 
dual nozzle. A great variety of 
these and other first stage designs 


are available. 


FIRST STAGE 
HYDRAULIC CIRCUIT 


@ Dual Nozzle—The dual nozzle, 
first stage has two parallel, bal- 
anced circuits with fixed and vari- 
able orifices, and a nozzle-flapper 
common to both circuits. Because 
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clearances and flow rates are small, 
and balance between the circuits 
is essential, as many as three fil- 
ters (usually sintered metal type) 
are used in each branch. 
Depending upon the number of 
filters used, they may be located 


as follows: 
@ One common filter for the 
complete first stage circuit. 
l pstream of each fixed ori- 

fice. 
l pstream of both the fixed 


orifices and the nozzles. 


At the 
branch and 
each fixed orifice and each 


entrance of each 


upstream of 


nozzle. 

















JETPIPE SERVOVALVE positions the main spool with flow 


DUAL NOZZLE SERVOVALVE shows typical 


microns between moving parts. M indicates flow metering. from the swiveling jetpipe. 
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@ Combinations of common 
filters and individual fil- 
ters. 

If either fixed orifice or the up- 
stream branch filters clogs, the 
main spool moves hard over in 
that direction, because of reduced 
pressure on that end of the spool. 
If one nozzle or its associated fil- 
ter clogs, the main spool goes hard 
over in the opposite direction be- 
cause of increased pressure. 

If both fixed orifices or up- 
stream filters clog simultaneously, 
control of the second stage spool 
is lost because of low, main spool, 
end pressures. Finally, if both noz- 
zles clog simultaneously, loss of 
control and hunting of the main 


spool results, because of high 





spool-end pressures. These effects 
are not necessarily absolute, but 
may occur by degrees. Unbal- 
anced, partial contamination re- 
sults in null shift of the spool; 
balanced partial contamination re- 
sults in sluggishness and low fre- 
quency response. 


e Parallel Dual Nozzle—A 
variation of the dual nozzle servo- 
valve is formed when a horizontal 
bar is added to the torque motor 
armature and the nozzles are 
turned 90 degrees. The dual noz- 
zles are parallel to the center line 
of the torque motor, either above 
or below the flapper. Clogging of 
nozzle-flapper opening (the small- 
est in the circuit) can be relieved 
by axial motion of the armature- 
flapper assembly, with only a trans- 
ient disturbance of the valve’s 
balance. Null shift may still occur 
by unsymetrical nozzle clogging. 
Clogging of fixed orifices will 
cause failure as in the conven- 
tional, dual nozzle first stage. The 
effectiveness of this design is sup- 
ported by test data reported in 
WADC Report 55-29, Part VI. 
However, other factors such as 
first stage flow rate and second 
stage design enter into the overall 
contamination tolerance of a servo- 
valve. 














THIS SINGLE NOZZLE SERVOVALVE controls pressure at one end only 


of the main spool. 
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e@ Single Nozzle—With single 
nozzle design, pressure is con- 
trolled on one end only of the 
main spool. Spool balance is main- 
tained by applying supply pres- 
sure to a smaller piston area at 
the opposite end of the spool. 
Spool position feedback is ob 
tained by the spring level sys- 
tem rather than spring centering. 

Single nozzle design gives three 
advantages. First, all clearances 
can be doubled for first stage flow 
equal to dual nozzle flow. Conse- 
quently, filters can have larger 
pore sizes. Second, circuit unbal- 
ance due to contamination of one 
branch is avoided, because nearly 
stagnant supply pressure is applied 
to the small piston area. Finally, 
the mechanical feedback linkage 
between the flapper and the spool 
tends to move the flapper away 
from the nozzle as the opening 
clogs. This permits the opening to 
clear itself by a positive mechan- 
ical force with only a transient 
effect on the valve. 


@ Jet Pipe—the jetpipe is swiv- 
eled by the torque-motor. This po- 
sitions the main spool by control- 
ling spool-end pressures with stag- 
nation pressure resulting from flow 
from the jetpipe. The contamina- 


PARALLEL, DUAL NOZZLE FIRST STAGE. Axial 


motion of the nozzle flapper relieves clogging. 
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tion advantage is that there is no 
opening in the first stage circuit 
smaller than 200 microns, and very 
smooth passages may be used. This 
level of contamination can easily 
he handled by present filtration 


equipment. 


e Filter Design lo keep servo- 
valves light, the first stage filters 
should be small. Sintered metal 
elements are most commonly used. 
They are usually cylindrical, about 
x-in. in diameter and %¢-in. long. 
\ bit larger surface area results 
from blind coring the inside of 
the cylinder and presenting the 
outside surface to fluid flow. How- 
ever, the results generally are the 
same. The filter is just as likely 
to clog as the orifice it protects. 

Media migration of this type of 
element must be recognized. Fre- 
quently, valve manufacturers place 
1 woven wire screen downstream 
of the filter element to trap wan- 
dering filter media. 

System filters are both necessary 
for ethcient operation and required 
by military specifications. System 
filters can assume a large part of 
the burden of the first stage filters, 
if they are of a finer rating than 
the servovalve filters. At Convair 
Astronautics and many other air- 


frame manufactuers, large, finely 


rated filters are built into the 
servo-actuator assembly to obtain 
the best possible filtration for each 
servovalve. 


e@ Fibers Build Bird’s Nests— 
Fibrous contaminants are the most 
treacherous to the first stage cir- 
cuit. The opening between nozzle 
and flapper is the smallest opening 
in the first stage. Also, there is a 
90-degree change in flow direction 
at this point. This situation is par- 
ticularly vunerable to fibrous con- 
taminants. Quite often fibers work 
through upstream filters without 
seriously affecting operation. They 
are caught at the 90-degree bend 
and/or by small burrs on the 
nozzle opening. These burrs are 
caused by brinnelling by the flap- 
per or by poor manufacturing op- 
erations. The fibers build a “bird’s 
nest” which snares other particles 
to slow or stop fluid flow. There- 
fore, any paper or cloth product, 
from wiping materials to poorly 
made paper filters that will deposit 
fibers in the hydraulic system must 
be avoided. Once fibers get into 
the hydraulic system, it is nearly 
impossible to remove them. 


SECOND STAGE 
HYDRAULIC CIRCUIT 


The servovalve’s second stage 
controls rate and direction of main 
fluid flow to the servo actuator. 


FLOW CURVES show how spool land-lap affects flow through the servovalve. 


The most commonly used second 
stage system is the spool type, 4 
way valve. Design variations are 
mainly in the number of lands and 
spool diameters and fits. Many 
other second stage arrangements 
have been tried. Some have used 
rotating or sliding plates which 
align ports in the moving and sta- 
tionary members. Others are varia- 
tion of poppet types. These valves 
are not in general use because of 
manufacturing or performance dif- 
ficulties. 

The second stage spool is usual- 
ly pressure controlled by the first 
stage. Spool position is determined 
by the force balance of nozzle pres- 
sure on the spool-end area and 
spring force as in the dual nozzle 
valve. Or, by feed back to the flap- 
per as in the jet pipe and single 
nozzle designs. 


e Clearance Design—Second 
stage diametral and axial clear- 
ances are extremely small. Large 
diametral clearances permit exces- 
sive leakage and consequent power 
loss. Flow metering is controlled 
by axial clearance at land edges. 
In the dual nozzle valve shown, 
both edges of the center land and 
the inside edges of the end lands 
meter flow. In the jet pipe and 
single nozzle valves shown, both 
edges of the inner lands meter flow. 
If the valve is underlapped (the 
metering land does not completely 
cover the opening in the sleeve), 
excessive leakage (null flow) re- 
sults. If the valve is overlapped 
(the metering land more than cov- 
ers the opening in the sleeve), 
leakage will be low, but the valve 
has a dead band. This means that 
a signal must be applied to the 
valve to move the spool the length 
of the overlap before output flow 
is obtained. The curves show ef- 
fects of valve lap on flow and cur- 
rent. 

Because these clearances are 
small 1-10 microns) they make the 
servovalve more sensitive to con- 
tamination particles. Any contam- 
inant particle smaller than the 
diametral clearance could enter be- 
tween the spool and sleeve and in- 
crease spool friction. Conversely, 
contaminants larger than this 
clearance cannot enter. The small 
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BALANCE THIS 


Flow rate should be 
Smali— 
to reduce the number of 
particles passing through 
the circuit. 


Orifice size should be . 


Smali— 
to reduce leakage and con- 
sequent power loss. 


Filter pore opening should be 
Smali— 
to catch contaminants and 
avoid clogging of orifices. 


Filter surface area should be 
Smali— 
to permit filter to be small 
and conserve weight. 





FIRST STAGE SERVOVALVE DESIGN 
MUST COMPROMISE THESE FACTORS 


AGAINST THIS 


Lerge— 
to obtain the best 
time constant. 


valve 


Large— 
to allow passage of small 
particles which are difficult 
to filter. 


Large— 
to avoid clogging the filter 


Large— 
to prevent clogging. 








spool lap openings permit silt to 


build up at each metering land. 
Most present filters cannot remove 
all contaminants of the size range 
under discussion without using 
oversized elements of heavily cal- 
endered media. However, there is 
an advantage in using a nominal 
5-micron element with a valve of 
10-micron diametral clearance. The 
filter reduces the chances of valve 
clogging because it removes 98% 
of the most troublesome particles, 
and only combinations of particles 
can cause clogging. 

Only a limited advantage can be 
gained from using finer filtration, 
because in most cases, the number 
of particles in a fluid of, say, 0 
to 1 micron will be much greater 
than the number of particles from 
1 to 2 microns. If the curve of 
quantity versus sizes is steep 
enough, all benefits of finer filtra- 
tion are lost because of the over- 
whelming number of small par- 
ticles. By studying contaminant di- 
mensions obtained from system 
samples the designer can deter- 
mine if finer filtration is worth- 
while. 

It is a logical step to use as 
large a diametral clearance as pos- 
sible, comensurate with the allow- 
able leakage. Large clearance also 
permits the use of optimized over- 
lap, since the diametral clearance, 


May, !96! 


being the larger dimension, con- 
trols the particle sensitivity of the 


assembly. 


e Effect of Fibers—tFibers are 
less important in the second stage 
than in the first stage. The long, 
narrow passage of the diametral 
clearance is a fairly effective, 
depth type filter. However, at the 
metering edges of the spool fibrous 
materials can be troublesome. But 
with strong spool-positioning 
forces electrical dither, this difh- 
culty can be overcome easily. 


@ Material Effects—Materials 
of about the same hardness have 
the same effects on second stage 
operation. Some testing agencies 
have reported that metallic con- 
taminants severely effect valve op- 
eration, while non-metallic con- 
taminants do not. However, the 
metallic contaminants used in the 
tests were predominantly in the 0-5 
micron range, small enough to en- 
ter the diametral clearance of the 
spool and sleeve. The non-metallic 
particles were in the 10-20 and 20- 
40 micron range, too large to enter 
the diametral clearance. The only 
effects of metals seem to be from 
those which are similar enough 
to the spool and sleeve materials 
to cause pressure welds between 


them, or from those very soft 


metals which smear over the parts, 
requiring high shear forces to 
move the spool. 


@ Chemical Effects—These can 
be very serious in the second 
stage. For instance, it is believed 
that the viscosity index improver 
used in MIL-H-5606 hydraulic 
fluid tends to trap colloidal parti- 
cles. In a series of tests conducted 
by Convair Astronautics, dual noz- 
zle valves were operated first with 
regular MIL-H-5606 fluid, then 
with a fluid containing no VI im- 
prover, but with a larger amount 
of sulfonate inhibiter. 
The regular fluid caused hysteresis 
to increase continuously because of 
the gumming effect of the VI im- 
prover. With the second fluid, 
sludge was flushed out of the 
valves, and they returned to their 
original hysteresis values. This was 
due to two things. First, no further 
acrylic was added to the valve. 
Second, the sulfonate corrosion in- 
hibitor acted as a detergent to 
wash the valve clean. 

The acrylic is flushed out be- 
cause it is weakly polar. One end 
of its long molecular chain attaches 
to the internal, metal surface of the 
valve. The sulfonate is strongly 
polar, and when added to the fluid, 
displaces the weaker acrylic mole- 
cule. Fluid flow then flushes out 
the acrylic material. 


corrosion 


@ Hardness—A contaminani’s 
hardness mainly affects its resist- 
ance to shear when trapped be- 
tween the spool and sleeve. Un- 
doubtedly, extremely hard materi- 
als embed in the metals and cause 
scratches as the spool moves 
through the sleeve. This effect can 
be considerably reduced by reliev- 
ing the spool lands. 


@ Suspension Characteristics 
—The contaminant’s suspension 
characteristics affect the valve dur- 
ing both operation and manufac- 
ture. In operation, the denser, less 
bouyant, often metallic particles 
are the most likely to cause silt- 
ing. They may settle in the areas 
of slow moving fluid, then break 
loose under vibration or shock to 
clog the valve. In manufacture, 


Continued on next page 
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these particles are most difficult to 
remove during cleaning. 


@ Design Tolerance Into Sec- 
ond Stage—Most engineers con- 
cede that it is clearly impossible 
to prevent small size contaminants 
from entering the small openings 
around the second stage spool. 
Once there, however, what can be 
done to reduce their effect? 

In a series of tests to determine 
the effect of contamination on the 
second stage system, the Boeing 
Airplane Company obtained the 


, ne following results: 
Skilled Technicians Valves with high spool-posi- 


Using Advanced Machines tioning force levels were less 
sensitive to contamination. 
Boeing found that if spool 
Long-life . . High-Reliability forces were large enough, 


valve hysteresis reached a lim- 

RECTI LI N FAR iting value, above which addi- 
tional contamination had no 

further effect. This was found 

POTE NTIOM ETERS to be particularly true of the 
jet pipe and single nozzle 


Potentiometers made by California General have these servovalves. Their spool posi- 
improved characteristics tion is determined by feed- 
Resistance welded connections. . . eliminating back to the first stage, rather 
ail f | m ngm rial . 
failures due to soft solder contaminating mate than being balanced by cen- 
at connections : , hich : iif 
Only one screw fastener used in unit. . . with no tering springs Wee Bee) 
hidden screws to loosen under vibration. the pressure positioning force. 
Minimum number of parts. . . eliminating align- Valves using the smallest con- 
ment difficulties and adding to rigidity of con tact area between the spool 
struction 
Molded plastic parts bringing greater dimen- : . 
sional stability and closer tolerances . . . insuring susceptible to contamination. 
identical dimensions of each part By undercutting or shortening 
Glass Mandrels .. . eliminating possibility of in- the parts of the valve lands 
sulation breakdown plus improved linearity and 
resolution. 
Lighter brush pressures . . . increasing useful life leakage control, the friction 
and reducing possibility of electrical noise effects of contaminants are re- 
PR 1 series available with electrical travel from 14" to 5"... duced. An enlarged clearance 
resistance of 50 ohms per inch to 20,000 ohms per inch. area is provided for relief of 
California General designs and fabricates to your specifica- 
tions 
New techniques and machines enable California General to : 
fabricate potentiometers in large or small quantities for by the labyrinth effect. 
less money resulting in lower costs to you 
California General can deliver potentiometers in quantity 


within days instead of weeks. BIBLIOGRAPHY 


For further information Wright Air Development Center, W ADC 
Telephone Mr. D. C. Baker, GArfield 2-5349 or write... | Technical Report 55-29 Part VI, Hy- 
California General Inc., 798 F Street, Chula Vista, Calif., | dranlie Serve Control Velees. 

within Metropolitan San Diego 
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798 F Street, Chula Vista, Calif Contamination Meter. 
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land and the sleeve are least 


not used for metering and 


the contaminants. Low leak- 


age levels can be maintained 
vvy 


Convair (Astronautics). Report 7A1058, 
Hydraulic Oil Property Effects on Servo 
| Valve Operation. 
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HERE’Ss WHY HYDRAULIC ENGINEERS Anke SAYING .. 
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CORNELIUS ~\ 


| BRINGS OUT THE BEST In HYDRAULIC | 
‘\ 


PUMPS AND MOTORS 
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20 to 30% smaller size, 10 to 20% lighter weight —these are two good reasons why 
Cornelius hydraulic pumps and motors are the new Standard of Performance. Investigate 
further and you'll find more reasons why this is true. Super-hardened pistons; special hard- 
ened steel cylinder block; new, patented constant velocity ball joint design; improved mechan- 
ical face seal and higher capacity bearings are reasons why these units deliver more horse- 
power per pound than any other hydraulic units made. If you have a pump or motor applica- 
tion check the chart below. It helps explain why hydraulic engineers are specifying these units 
and saying “Cornelius brings out the best in hydraulic pumps and motors.” 
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We call this new hydraulic design high energy/low friction because it delivers 92 to 
93%, efficiency at optimum speeds and pressures. All units are designed to meet MIL. P-19692 
(AER), MIL. P-7858, MIL. M-7997-A, MIL. P-5954 and MIL. P-5994. Cornelius units are 
qualified for use in Type III (350° F.) Oronite, as well as Type II MIL-5606 (275° F.) and 
Type I (160° F.) Skydrol systems. Cornelius pumps and motors are used on B-52, B-58 
and 707 aircraft. Other models are used for Pershing missile ground support operations and 
a new Cornelius designed, packaged hydraulic system for Air Force cargo winches. 

For detailed specifications write or phone today. A Cornelius sales engineer will give 
you all the facts about these outstanding hydraulic units. 


-———------4 


THE (cinelius COMPANY / AERO DIVISION FOR MORE 


557 - 39th Avenue N.E., Minneapolis 21, Minn. 


[] Please send Bulletin #25 (Have Cornelius field engineer contact me | INFORMATION 


(1) Need (motor) or (pump) for. 


Company— 


Address 


City 





CLIP AND 
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New soft-seat design insures leak proof 
action over a broad pressure range 


Low pressure (1 Y 7, 


pound or less) seats 
the poppet on a resi! 
ent disc inset in the 7 
body. As pressure in Low HIGH 
creases. the resilient PRESSURE PRESSURE 
disc is radially displaced and a metal to metal 
seat results 




















Specifications — sizes from 44" to 6” and 
larger. Materials are steel, stainless steel, 
aluminum, brass or as required. Pressures to 
6,000 psi. Temperatures from —425°F to 
+400°F. Available with pipe or tube fittings 
or flange ends as required 

Fully qualified — ali models meet or exceed 
MIL-V-5524A. Sealol Check Valves are used 
aboard newest atomic subs, in rocket fuel 
mixing plants aunching equipment and 

ndustrial applications 

Application urrent uses include the 
Polar sunching system and the Atlas fuel 
handling system. Also at the Liquid Rocket 
Plant of the Aerojet-General Corporation, the 


vel handling and mixing systems 


numerous 


Send for Bulletin HPO2 or call S. J. Biello at STuart 
1-4700 (area code 401) for detail information 


155 Post Road, Providence 5, R. I. 
152 t1 
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from the fluid power field 


Installing a Clean 


Propellant Loading System 


PROPELLANT LOADING SYSTEM at the Naval Missile Facility, Point Arguello, Calif. 


View shows LOX storage tank, gaseous oxygen storage bottles, and pipes and valves 


housed in rectangular skids. 


The propellant loading system 
at the Naval Missile Facility, Point 
Arguello, Calif., consists of hun- 
dreds of pipes, valves, lines, and 
tanks to control the flow of liquids 
and gases entering a missile’s fuel 
tanks. Decontamination starts by 
performing a wipe test on all pipes, 
valves, lines and tanks when they 
arrive on site. The inner surface of 
each line or pipe exposed to liquid 
or gas is wiped with clean filter 
paper. After wiping, the paper is 
viewed under a microscope to de- 
termine particle size. If the equip- 
ment passes this test, it is checked 
for hydrocarbons with black light. 
Fluorescence indicates hydrocarbon 
particles are present, and the item 


must be returned to the cleaning 
room 

All air to the cleaning room is 
filtered. Personnel wear plastic 
gloves and caps. After articles are 
cleaned, they are again inspected 
by the wipe and black light tests. 
If satisfactory, a gaseous nitrogen 
positive purge is put on the item. 
Then it is sealed, tagged, and re- 
turned to the launch site. 

During pipe installation, a posi- 
tive pressure is maintained to keep 
the equipment clean. When the 
system is complete, a pressure test 
is conducted to insure against leak- 
age and further contamination. If 
no leakage is found, the pipe lines 

Continued on page |44 
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HYDROSTATIC BALANCE 
+ HYDRAULIC CARTRIDGE 
4 NEEDLE BEARING MOUNTING 


= HYDRAULIC PUMPS 
"AND MOTORS 
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SOLVED 


... How to develop a low-priced, high-quality 20 gpm, 5000 psi UCON* test stand 





Problems, anyone? That’s the usual leading 
question asked by the product engineering division 
of Aerotest. They take your ground servicing and 
test equipment problems from preliminary design 
concept through engineering, development and 
manufacturing to on-time delivery of a reliability 
proven quality product custom-made to 
your specifications 


Case-in-point: a test stand that needed a flow of 

20 gpm @ 5000 psi, among other requirements. Result: 
custom designed product that solved 
this specific problem 


a 


Aerotest solves problems in such areas as 


e Hydraulic, Penumatic, Electronic Systems 
and Component Test Equipment 








@ Training and Simulating Units 
@ Go-No-Go Test and Check-out Equipment 


@ Control and Instrumentation Modular Consoles for 

Flow, Pressure and Temperature measurement nie 
for dire 
mounted 
savers « 


e Aircraft and Missile Ground Servicing equipment, 
incorporating Hydraulic, Pneumatic, Electronic, 
Electrical or Mechanical systems 
Highly corrosive water based hydraulic fluid 
Flow 
Pressure 
Automat 
Hydrostat 
Pump 
Fluid Filt 
Flow Met 
Motor 


AEROTEST LASORATORIES, INC. 
PRODUCT DIVISION 


Comac Road, Deer Park, L.I., N. Y. 


Precision Engineered 


Test & Ground Support Equipment ra 
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and filter 


Dimensions 
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HYDRAULIC COMPONENTS TEST STAND 
(Model HC20-5M) 


FEATURES 
ally located for ease of operation ¢ Four-way selector vaive 
ng ¢ Accumulator to dampen line shock and pump pulsations e Panel 
control e Pressure gages equipped with shutoff valves and gage 
r furnished with drain valve, sight gage 


‘ 


$ and - 

onal flow cyc 
hand whee olume 
Stainless steel tubing and drain pan © Reserv 
© Removable fr cess doors 


SPECIFICATIONS 


test ports funct 


+ 


e front and rear 2 


)-20 GPM @ 5000 PS! 
0-5000 PS! 

0°F to 350°F 
10,000 PS! 
Variable volume 
10 Microns 

0-5 GPM, 0-20 GPM 
75 HP @ 1200 RPM 
84” Long, 35” Deep, 64” High 
Epoxy Paint resistant to 
hydraulic fluids, fuels, and acids 


Temp. Contro +2 
Press 


ure 
ration 
ers 


+1% 
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VESTERDAY'S PIONEER ... TODAY'S LEADER 


WELDON/ p10 


PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 


vid power field 


are checked for contamination by 
blowing a recorded volume of gas- 
eous nitrogen through each line. 
A special section at the end of each 
pipe line being tested holds test or 
filter pads, which are backed by 
mesh screens. After gas is blown 
through the pipe and filter, the 
pads are carefully removed, sealed 
in a polyethylene envelope, and 
sent to the laboratory for analysis. 
If the contaminants on the filter 
pad are within allowable limits, the 
system is declared clean. 

All fuel arriving at the launch 
site is inspected. If found unclean, 
it is pumped through filters. 





IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 


combined internally for passage through a single port. TEST CREWMAN performs pressure 
tests on nitrogen piping in the propellant 
loading system. 


The propellant loading system of 
Point Arguello, launching complex 
No. 1 is considered contaminated if 
72 ppm of 150-micron particles are 
found. Prior to turning this Navy 
built missile facility over to the Air 
Force, tests showed only 2-3 ppm, 
and micron sizes, in most instances, 
were under 100. No particles great- 
er than 150 microns were found. 





COMPACT « LIGHT WEIGHT 

Send for Weldon Manval and Catalog with detailed 

specifications and installation drawings, covering 

the full range of Weldon pumps in various capaci- 

ties. Specify your requirements. United Aero Products 
appoints Waivers 


Paul F. Waivers has been ap- 
pointed director of the environ- 
mental devices division of United 
Aero Products Corp., Burlington, 


3000 WOODHILL ROAD --~- CLEVELAND 4, OHIO Conttaued en page 146 
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TubeXperience in Action 


9 REASONS TO CHOOSE 


SUPERIOR STAINLESS 
AIRCRAFT / MISSILE QUALITY TUBING FOR 


HYDRAULIC SYSTEMS 


e Every length hydrostatically tested to recommended working pressure 
e Fully tested to assure flareability without surface notches or breaks 


e Controlled bending quality for ease of fabrication without distortion 
or fracture 


@ Thoroughly cleaned to insure freedom from oxide film and foreign particles 
@ Tolerances closer than generally required by industry specifications 


@ Every length, down to %¢ in. OD, indelibly marked with our name, speci 
fication, analysis, heat number and size 


e Certified test reports when required 


@ Available in both seamless and Weldrawn® forms in Types 304, 321 
and 347 stainless 


e Carried in stock by leading Steel Service Centers in sizes from %¢ through 
1% in. OD 


FREE: “Tips on Stainless for Aircraft Hydraulics." Write Superior 
Tube Company, 2030 Germantown Ave., Norristown, Pa. 


NORRISTOWN, PA. 


All analyses .010 in. to % in. OD—certain analyses in light wails up to 2% in. OD 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 


Need qualified 
Pressure Switches 
for Aircraft 
& Missiles? 


1500 — 1800 


HAYDON SWITCH will help solve 


your requirements with its proven | 


line of miniature and subminia- 


ture, gage, absolute and baro- | 


metric adjustable and non-adjust- 
able Pressure Switches. . . qual- 
ified to MIL-E-5272. SPDT or 


1580 gage— 
1880 absolute 
Miniature 

(4 02.), . 

23000 psi unsealed snap-action switches, 


available. 


Write for your FREE 
Pressure Switch Bul- 
letins today... 


2. 
as 
i 1702 Altitude sensing, Tn he 4 

500 —50,000 feet n 


1590 gage, Subminiature 
(2% 02.), 10-3000 psig 


SS hk INCORPORATED 


WATERBURY 20, CONNECTICUT 
Plaza 6-7441 





a 
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DPDT circuitry with sealed or | 


and high-temperature versions | 


CIRCL i) 
SEAL 


CIRCLE SEAL 


PLUG VALVE 
.« LEAKPROOF IH 
HIGH VACUUM 


Design of the Circle Seal 
9200 Series Plug Valve fea- 
tures use of three O-rings. 
In closed position, O-ring on 





SERVICE 


9200 SERIES 


Positive sealing in high vacuums 
to 150 psi. Sizes 4%”, 


iy", 3%". 
303 stainless. 


CIRCLE SEAL 
HIGH PRESSURE 


cylindrical face of plug 
prevents leakage past inlet 
port. In open position, the 
valve is fully ported and 
allows straight-thru flow 
passage. Stem leakage is 
entirely eliminated by static 
O-rings at top and bottom 
around circumference of 
plug. Effortless quarter turn 
from fu!l open to full close. 
No springs used...no ad- 
justments required. 

i”, Ve", 


Available in brass or 


Military Service 
JAMES, POND & CLARK, INC. 


Industrial Service 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


mens) 
SEAL 


SHUTOFF VALVE 


oe LEAKPROOF 
Fingertip Operation 


0-6000 psi. 14” pipe and %” 
tube connections. 303 Stainless 


construction. 


omens) 
SEAL 


Unique design combines 
positive leakproof shutoff 
with full flow passages and 
freedom from wire drawing. 
Design of stem and seat per- 
mits simplified throttling of 
flow. Light fingertip opera- 
tion actuates either a hand- 
wheel or toggle lever for 
rapid actuation. Unique and 
useful variations on the 
basic 900 Series configura- 
tion: » Right angle flow. 
¢ Integral Relief—combines 
relief valve function with 
shutoff permitting cylinder 
thermal pressure relief, etc. 
* Triport with one inlet and 
two outlets or one outlet 
and two inlets. 


Military Service 
JAMES, POND & CLARK, INC. 


Industrial Service 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 
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SOLENOID 
SOLUTIONS 


iemc’s family of cryogenic solenoids are 
designed for specialized applications at og 
ronmental temperatures down to —422°F 
These units can be supplied as hermetically 
sealed and explosion proof packages and can 
also employ highly reliable latching mechan- 
isms. Use of this unique latching mechanism 
permits intermittent duty operation under all 
temperature conditions with no power require- 
ment for hold-in force. Intermittent duty oper- 
ation makes possible unusually large amounts 
of force, when required. An open switch, which 
indicates position of the main plunger, can 
also be designed into these units. This switch 
is isolated, and operates in helium under pres- 
sure to eliminate the possibility of freezing. 
All irvye cryogenic solenoids utilize a spe- 
cially designed coil and are engineered pri- 
marily for efficient and stable operation at 
ultra-low temperatures. Yet, these solenoids 
can be designed to operate over wide ambient 
temperature variations. For example: imc sole- 
noids have been designed to perform effi- 
ciently at ambient temperatures from —422°F 
through +-165°F. 


SPECIFICATIONS OF A RECENTLY 
DEVELOPED CRYOGENIC SOLENOID 


TYPE: Two single coils 
VOLTAGE RANGE: 18 to 30 VDC 
CURRENT: yy = maximum @ 28 VOC 


SS ange gmiten @ 38 We 
@ —422 


Pull—4.5 sound 100” stroke 
24 vOC @ 7 


eturn Spring ned—2.5 pounds 
san 
Bungee Spring Load of 2.0 
pounds) 
Continuous 
—422°F to +160°F 
Unit 1% pounds, Plungers & 
moving parts 3 ounces 


RATED FORCE: 


DUTY CYCLE: 
TEMP. RANGE: 
WEIGHT: 


For additional information on cryogenic or 
other type solenoid units contact your local imc 
representative or our application engineering 
department 


Imc Magnetics Corp. 


WESTERN DIVISION 
ro known oo Pg? engineering co. 
6058 Walker Avenue 
Maywood, California 
LUdlow 3-4785 « 
TWX LA 1664-U 


OTHER PRODUCTS: rotary solenoids/linear 
solenoids—ac or ying Pye an pA, &11 
/resoivers—size 8 & 11/step-servo 
—size 5, 8, 11, 15, & 23 for ital-to-enalog 

* anelog-to-digital convers synchros, 
size 10/function generators/ electro 


ical assemblies. 
‘S) 


a ee 


AEROSPACE 
NEWS 


from the fluic 


N. J. Mr. Waivers, a physicist, will 
direct the design and development 
of physical simulators, 
other 


of a line 
transducers, and environ- 


mental devices 


Hydrodyne develops bellows 
type bubble chamber 


A hydrogen bubble chamber 
made entirely of beryllium copper 
with a precision machined bellows 
and are welded lid and flange has 
been developed by Hydrodyne Cor- 
poration, Los Angeles. The cham 
ber is for liquid hydrogen pumps 


in nuclear and cryogenic equip 


ment. The bellows has a total de- 
flection stroke of % in 
signed to operate through a mini- 
mum of 1,000,000 strokes at 1 cps 
at —420 F, the 


liquid 


and 1S de- 


while operating 
temperature of 
Internal pressure is O psia (less 
and external pres 


hydrogen. 


than 5 microns), 
sures are up to 150 psia 


Kearfott opens new 
Los Angeles plant 

Kearfott Divison, General Preci- 
announces the opening 
Angeles. 


sion, Inc., 
of a new plant in Los 


els 


4 
ee 


This new western region office, 
9000 sq. ft. in area, 
engineering, production, sales, and 
activities formerly 


consolidates 


administration 
conducted at Pasadena. 


continued on page |49 


For Precise 
Control of 
Pressurized 
Fluids... 


Reliable Cartridge 
RELIEF VALVE 


Eliminates connectors, 
fittings and lines. 
Reduces leakage points. 
Simplifies maintenance. 
Reliable. 

Noiseless. 


¢ Simplified circuitry, reduced 
weight and greater freedom 
are other advantages offered by 
this direct acting relief valve. Used 
in a multi-stage manifold, this 
valve can be removed without dis- 
connecting any lines. It is just 
one of many fluid flow and pressure 
control valves Fluid Regulators 
has designed and manufactured to 
meet exacting specifications. 


TYPICAL PRESSURE-FLOW CURVES 


PRESSURE PSI 


FLOW IN GPM 


SPECIFICATIONS: 
® Operating Pressure: 
Three ranges 75 - 500 psi 
© Burst Pressure: Above 5,000 psi 
® Cracking Pressure: 
Externally adjustable 
Internal Leakage: Drops per minute 
External Leakage: Zero 
Fluids: All fluids compatible with stain- 
less steel and anodized aluminum 
Temperatures: —65°F. to +275°F. 
Weight: 6 oz. 
® Part No.: 7385 
This valve can be furnished with a 
body and to rpeet user's pressure 
and flow requitements. 


i 
Write for detailed literature 


Fl stn 


CORPORATION 
313 Gillette Street * Painesville, Ohio 
Elmwood 2-3319 
e 63 on Reader Service Card 
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ON MARK 


ON MARK 
QUICK 
DISCONNECT 
HYDRAULIC 
COUPLING... 


Rated at 4000 P.S.I. 


Designed for demanding hydraulic systems, On Marx's new 5-5012 series 
couplings meet and exceed Mil-C-25427 ... with a rating of 4000 P.S.I. For 
applications where the severe impulse requirements of Mil-C-25427 are not 
required, this coupling may be used with operating pressures up to 6000 P.S.I. 
The unique locking device, an integral part of the coupling, gives a full 360° 
grip on the mating part for maximum locking power. It will withstand 
extremely high pressure and shock loads, yet can be coupled or uncoupled 
without special tools, with no leakage. Available now in sizes from %” up. 


SPECIAL SAFETY FEATURE 

( Basic coupling can be fitted with in- 
dexed “keys; as illustrated, to prevent 

mismatching different fluid lines. 


For full information please contact 


Dn ON MARK COUPLINGS, inc. 


4440 York Boulevard, Los Angeles 41, California 


Mark Telephone CLinton 4-2501 


—MC 
missile-leated 


IS AS : , . 
SURED IN SUBSYSTEM hosed invandi‘asl coll unean’ 


DESIGN AND , these light weight Bourdon- 
MANUFACTURE . i Helix gauges maintain constant 
‘ accuracy under the most 
severe environments. 


Essentially custom-made 
counes teenie Lo to individual specifications, 
Bourdon-Helix designs 
Whatever your component requirements have been successfully created 
may be you will find our complete facilities for over 1800 special 
’ are integrated for thoroughness and pre- applications, any one of 

Gaels cision at every step—synchronized design, which may be a solution to 
functional development and modern, effi- your gauge problem. 
cient production, guaranteed by experienced | | Catalog available upon request 
Toate ond Geshe testing. We invite your inquiry for a simple 
Valves; Compressors; Valve, a complex subsystem or anything new 

Pressure Reducers that demands imagination and experience. 








SOLENOID VALVES 


RELIEF VALVES 
ALSO Shuttle, Relief, 


WRITE, WIRE, or PHONE for _— 
ey 
eee 


data, quotations, and service ¥ 
instrument company 


M. C. MANUFACTURING COMPANY Me alae it a ia a ale 
LAKE ORION, MICHIGAN @ PHONE: MYrtle 2-2711 | 777 South Arroyo Parkway Pasadena, Calif. 
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New adjustable 
differential pressure 


OF HYDRAULIC AND 


+ 200 psi differential 


Working Pressure: to 5000 psi. 


DELTADYNE 


Patent No. 2,942,572 


Accurate: reproducible within 1% of set- 
ting in many ranges 

Small: 3” x 2” (approx.) 
Light-weight: made of precision- 
machined aluminum and stainless steel 
(other materials available) 
Vibration-resistant: withstands frequen- 
cies up to 2000 cycles/second 
Leak-proof: no mechanical linkages; no 
moving seals 

Performance-proved: related units of 
this type in operation over 4 years in 
critical airborne and industrial installa- 
tions 


See Deltadynes 
at Des gn Show 
Booth #960 


This amazing switch, useful for pressure or differential 


pressure, combines advantages and economy not pre- 
viously available in fluid system warning devices. Pres- 
sure may be adjusted in the field on a direct-reading 
dial. At set pressure, switch actuates to sound alarm, 
light bulb, turn motor on or off, or operate valve—in 
place or at remote panel board. Most models are not 
damaged by overpressures up to rated working pressure. 


WRITE FOR LITERATURE 
25” to 16” of water column, 250 psi working pressure — BULLETIN E7 
125 to 16 psid actuation, 250 psi working pressure —BULLETIN E8 
5 to 200 psid actuation, 5000 psi working pressure—BULLETIN E9 


PALL CORPORATION «¢ GLEN COVE, N. Y. 
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HEAT TRANSFER 
FLUIDS 


Peak performance 
of hydraulic 
equipment is assured 
by the precise, 
dependable oil 
temperature control 
maintained by the 
Sterlco Temperature 
Control Valve, 
Series 150E. 

It’s completely 
automatic, 
self-contained, 
compact and low 
cost ... operates in 
any position. 

Write for details. 





\onemees esau } 


Valve 
>» Series 150€ 
~ 


» 
SS 
Leaders in. 
temperature» ‘a 
controls 
one 106” g ine. 
5202 West Clinton Avenue Milwaukee 23, Wis. 


Industrial Control Division 


protect instruments 
from line pulsations 
and surges on 
refrigeration and 
automotive systems... 


CHEMIQUIP’S NEW 
RS SNUBBERS 


Designed for automotive, refrigeration or alr condi- female by a", %", 
tioning applications, Chemiquip's newest snubber as- pr pt ne 
sures steady, accurate pressure readings . . . smooths tubing. 

out pressure impulses and fluctuations . . . 


Available in brass 


protects 
pressure-sensitive instruments. Snubber element fabri- 
cated of Type 316 porous stainless steel membrane; 
unaffected by suspended oils in freon-type refrigerants 
. . does not clog or plug. 


CHEMIQUIP C0 CS 36 East 10th St., New York 3 
. GRamercy 7-3772 


Write TODAY 
for detailed 
bulletin BW-741 
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AEROSPACE No Bi er 
NEWS a Ss 
from the fluid power field AMarzhel a Baseball eee 


Cryogenic engineering 
appointments by Hydro-Aire 
Richard Blythe and David Wil- 
son have been named project man- 
ager and chief designer, respective- 
ly, for eryogenics by Hydro-Aire 
Company, Burbank, Calif. Both 
men have been closely associated 
with developments in the cryogen- 
ics field for the last ten years. At 
Hydro-Aire they are developing a 
new line of cryogenic control de- 


vices 


Whittaker Controls’ 
new engineering assignments 


As part of a reorganization pro- 
gram, Whittaker Controls Div. of 
Telecomputing Corp., Los Angeles, 
announced new assignments in its 
field engineering department 
George F. Anisman, formerly di- 
rector of field engineering, has 
been appointed to the new position 
of director of marketing. Frederick 


G. Space, Jr. formerly western field 
engineering manager will be in = 
charge of Whittaker’s field offices, 


local field engineers, and customer 
support department. Another new- 
ly created position, special product 
applications manager, goes to Alvin Your need for air-operated valves in systems 
P. Cluster, previously eastern field 
engineering manager 


with limited space is answered here. Light 
weight . . . easy to install, these new AE Air 


Cosmodyne opens Operated Valves are far more compact than 
test facilities 

Cosmodyne Corporation of Haw- 
thorne, Calif. is offering high-pres- 
sure, high flow gas testing as a 
service to testing companies and inch stainless steel tubing and for pressures 
manufacturers. The test capabili- _ 
ties are flows to 120,000 scfh and up to 5,000 p. s. i. Your choice of either air- 


any such units thus far offered. They’re 


designed for on-off use with 4s, 4, ¥% or %¢@ 


ies | to-open or air-to-close designs. 


Compleie information is offered in Bulletin 


361 —yours for the asking. 


AUTOCLAVE ENGINEERS, INC. 
pressures to 15,000 psi. Other serv- ; 
ices available are LOX cleaning 2935 West 22nd Street . Erie, Pa. 

and packaging at the Hawthorne 
plant, field ager = nase and Designers and Builders of High Pressure-High Temperature Equipment including: Valves + Fittings 
process piping, and helum ¢ etec- Stirred Autoclaves + Reactors * Pumps * Compressors * Complete High Pressure Package Systems 
tion. vvv | including Instrumentation and Controls. 
Circle 21 on Reader Service Card 
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FOR UNIQUE OR 
CRITICAL SEAL PROBLEMS 


@ DEL PNEUFLEX STATIC SEALS 


e Designed specifically to meet cryogenic 
applications of low and high pressure 
requirements in missiles and high 
performance aircraft 

e A flexible metallic ring with protruding 
Teflon sealing edges. Uses inherent spring 
property of the metal ring and the pressure 
being sealed to force a tight joint 

e Temperature range from —450°F to 500°F 
at pressures up to 5000 PSI. Re-usable 
Requires only light flange loading 








Baad 





©) DEL SHAFT SEALS 


e For reciprocating or low speed rotary 


motion 
e Only spring-loaded Teflon seal using 
extrusion principle 
Guarantees leak-proof fit, controls cold 
flow is self-compensating for wear 
Temperature range of —320°F to 500°F 
at pressures up to 10,000 PSI 





¥ 


a ES 














> 


&) HASKEL METALLIC FACE STATIC SEALS 


© Silverplated Inconel-X seals 

e Designed specifically for extreme 
temperature requirements of systems in 
missiles and high performance aircraft 

e Integral height control. Install by indexing 
seal to one mating surface and bringing 
opposite surface against seal 

e Temperature range from —450°F to 
2000°F at pressures up to 20,000 PS! 
Re-usable. Requires only light flange loading 
For complete information, contact 


HASKEL SEALS 4 oivision oF 


ENGINEERING & SUPPLY CO 


1236 So. Central Avenue, Glendale 4, California 
‘ircle 82 on Reuder Service 
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AEROS 


#2 


COMPONENT 


DATA 


Dual Actuator Test Stand 


Features: Hydraulically operated 
precision test stand for load test- 
ing and calibrating linear and 
rotary actuators used on aircraft 
and missiles. For linear actuators 
the stand measures loads in tension 
or compression, readout of applied 
load, stroke length for electrical 
and mechanical stop adjustment, 
actuator end play, and jam tests. 
For rotary actuators, the stand 
measures torque loads, readout of 
applied load, rotation for stop 
adjustment, and actuator backlash. 
Specifications: Measures linearly to 
+0.006"; rotary, +10 min; and 
+2% of force measurements.—AiRe- 
Mfg. Div., The Garrett 
Los Angeles 


e 500 


search 
Corp., 


ONE PIECE 
NIPPLE 
=1500 SERIES 


PRECISION 
#750 SERIES 


ONE PIECE 
BODY 
=900 SERIES 


PILL 


TTT 


SPECIALS 
CUSTOM DESIGNED AND BUILT 
CHECK VALVES FOR HUNDREDS 
OF INDUSTRIES—QUANTITY PER. 
MITTING 


BODNAR & McDERMOTT MFG. CO. INC. 


23 BEECHWOOD AVE., MT. VERNON, N.Y 
‘ircle 31 C 
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Ground Support and 
Test Equipment 


Booklet covers hydraulic sensing, 
switching, measuring, and control 
devices, as specific components or 
complete systems for aircraft and 
missile support. Developed for ex- 
treme temperatures, pressures, and 
corrosives. Illustrates pneumatic 
servicing unit and hydraulic test 
stands to 5000 psi, 100 gpm. Shows 
valves to 3”, 300 psi.—Consolidated 
Diesel Electric Corp., Stamford, 
Conn. 
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Miniature Fluid Filter 
With By-pass 


Features: By-pass ball valve in fil- 
ter allows full flow in case filter 
clogs. Adjustable to open through 
a pressure drop range of 20 to 100 
psi. For use with liquids and 
Stainless steel mesh filter 


f 
& 


of 


element filters to 10 
1% sq. in. in area. Element can be 
removed from either end of the 
body. In-line ports permit straight- 
through flow and small pressure 
drop. Weighs 2 oz 

Designation: Model P/N 1850.— 
Pyrodyne, Inc., Los Angeles. 


Tircle 502 « 


gases. 
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Circle 128 
A complete 
OIL-DYNE 
hydraulic 
unit could 
fit on this 
page — with 
room to spare! 


If you still believe that hydraulic units must be big and bulky, 
you just haven't seen Oil-Dyne’s miniature power package! 
And if you think the motor or pump must run constantly, you 
haven't heard that an Oil-Dyne motor and pump run ONLY 
while the cylinder piston is in motion. Perhaps, too, you 
didn’t know that Oil-Dyne has eliminated all the complex 
external valving for directional control and that when 
you shut off an Oil-Dyne reversible pump, the piston is auto- 
matically locked in position, and stays there indefinitely. Just 
to make sure you're aware of what's happened in hydraulics 
since Oil-Dyne pioneered miniaturization, you ought to write 


for our Catalog 21-I 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


OIL=DYINE wie. 


=i, 
2115C West Marquette Road * Chicago 36, Ill. 


PUMPS @ CYLINDERS @ VALVES 
PRESSURE SWITCHES @ ACCESSORIES 


sure _ 
action 


IN ALL ENVIRONMENTS 


hermetically-sealed 


SWITCH 


CONFORMS TO MS-24331-1 


ideal for any exposed contro! or indicating 
application subject to severe environmental 
conditions. A rugged switch that mounts 
anywhere—through a single mounting hole 
Infinitely adjustable by use of lock-nuts 
Hermetically-sealed by backfilling with 

dry, inert gas, and tested to insure a leak 
rate of less than 1 micron cubic foot per 
hour. Meets all requirements of Immersion 
Test MIL-E-5272, Procedure 1. Functions 


perfectly in temperatures from 100° to 
+221° F 


HUNDREDS OF VARIATIONS OF THE 
H11-2 ARE AVAILABLE including models 
with high operating and overtravel 

forces for positive ice-breaking operation. 
Ask for HERMETICS CATALOG No. 130 


Seiad 


CONTROLS COMPANY OF AMERICA 
CONTROL SWITCH DIVISION 
4224 W. Lake St., Chicago 24, III. ¢ VAn Buren 6-3100 « TWX CG-1400 


Manufacturers of # full line of switches. controls and indicators for all military and commercial 
applications. All standard units stocked for immediate delivery by leading parts Distributors 


e 48 on Reader Service Card 


May, 1/96! 


Super Clean Center for 


KOHLER 
PRECISION 
CONTROLS 


Ultimate safeguard for 
reliable performance 


Latest technological methods and surgical 
clean conditions for Kohler precision con- 
trols thoroughly eliminate contamination. 

Hydraulic valves and other components 
are degreased and cleaned with ultrasonic 
facilities before assembly, testing, inspecting 
and packaging in the Super Clean Center. 
The air is filtered to 10 microns with tempera- 
ture and humidity strictly controlled. Valves 
for missiles are heat sealed in individual air- 
tight containers. 

With full facilities in one plant, Kohler 
Co. manufactures valves and fittings for air- 
craft, automotive, industrial and missile ap- 
plications. Write for catalog. 


KOHLER Co. Established 1873 KouHLEeR, Wis. 


KOHLER or KOHLER 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES © ALL-BRASS 
FITTINGS « ELECTRIC PLANTS « AIR-COOLED ENGINES « PRECISION CONTROLS 
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acco 
Helicoid 
Gage 


USA 


Patented m the USA and m fereugn countries 
U. 5. Potente: Re. 21934 2790869 


The tension in the stoin 
jess «(steel how spring 
maintains smooth, con 
hnvous contact between 
the com facing and the 
helicoid roller 


The roller is stainless 
steel with o highly pol 
ished helicoid surface 


The roller pivot is ball 

shaped, ond rides on 

@ grophited Bokelite 

disc 
The hairline pointer ad 
justment screw i stan 
less stee! 


The com sector is stain 
less steel 


Standard bushings ore 
ngidized Teflon 


The polished com 
focing & grophited 
Bokelite. + will not 
worp or distort 


The link adjusting screw 

is ot the reor to focili- ) 
tate calibrating the Hel. j 
icoid Goge 


Exclusive Helicoid movement provides... 
Sustained Accuracy... on the toughest jobs 





@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 


after 500,000 cycles. 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 


out of position. 


Dial faces are easy to read, won’t corrode or 


chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 


a. Bourdon Tubes 


won't Stretch, 
Leak, or 
Crack 


Helicoid Bourdon tubes are 
made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 


water to almost any acid. 
aad Tar MELA OD GARE 





NEW! 
Solid-Front 
Safety Case 
Gives Added 
Protection 


j : 
“ 

The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
flush cases. 


Ge, 
WRITE for details Ye Ask for Catalog DH-65 
: 


HELICOID GAGES *° 


Helicoid Gage Division « American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. 
le 85 Yard 
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AEROSPACE 
COMPONENT 
PATA © 


Precision Pressure Regulator 


Features: Regulate pressure from 
any remote point in the pumping 
system by connecting a tube from 
that point to the sampling port of 
the regulator. The regulator is self- 
correcting for effects of static pres- 
sure on the valving and also com- 
pensated for dynamic forces caused 
by gas flow. Can be operated above 
and below atmospheric pressure. 


Specifications: Regulation typical- 
ly +0.1 mm Hg (0.002 psi) from 
minute flow to 30 cfm. Valve 
spindle, the only moving part, is 
mounted in Teflon. 

Designation: Mark II, for regula- 
tion of a point upstream. Mark Ila, 


for a point downstream.—Del 


Monte Technical Associates, Monte- 


rey, Calif. 
e $03 on Reader Service Card 


Piloted Pneumatic Valve 


Features: Piloted, high pressure 
valve designed for high impact 
shock, is 2-way, 2-position, mag- 
netically operated. Supplied NC or 
NO, with manual override, visual 


valve position indicator, and %” or 
%” fittings. Missile/aircraft version 
has a forged aluminum body and 
operates on 18-30 vdc. Operating 
pressure is 3000 psig. Line and 
ambient temperatures are —65 F 
to 160 F. 
Designation: Model MV-175.— 
Marotta Valve Corp., Boonton, 
N. J. 
e 504 on Reader Service Card 
Continued on page 154 
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LEAK TIGHT! BUBBLE TIGHT! 

i service. Con 
SURGE PROTECTED! t obsorbs 
m either direction 

bys hold ts $s R 
FLOW—STRAIGHT THROUGH! s its seat RE 
EAK TIGHT! Hos been 
, ved outstanding in everything 
LONG LIFE! EASY CLEANING ees ainihdien thas tn, 
tgote ond see for yourself! 


SIMPLE AND TROUBLE FREE! Write for fe detoils 


* Patent Applied For 


t 


new free retaining ring 
edition / engineering manual 


shows how Ramco’s tOtal 2 
solves your toughest problems! 


the unique 360° full circle ring offers 
many design variations. 


SINGLE TURN RINGS + MULTI-TURN RINGS « SELF- — RINGS 


— ~—> 


It takes two types of rings 
to answer ail retaining ring 
needs. That's why Ramco’s 
tOtal 2—Spirolox and Circo- 
lox — provide the superior 


solution to your retaining 
ring problems. Your free 
Engineering Manual brings 
you the complete story — 
write for it now! 


...and 
Lig | bie (} LOX; 


the improved die-formed ring 


RAMSEY CORPORATION o subsidiory of Thompson Ramo Wooldridge inc. 
Box 513, Dept. T, St. Louis 66, Missouri 168 
Circle 143 on Reader Service Card 

May, !96! 


when 
faced with 
CRITICAL 
SPECS 


get the 
GOSHEN 
RUBBER 


IDEA" 


* to 


precisely 
fabricate parts, 
seals and 
components 
from selected 
compounds 
and for 
specific 
applications 
ONLY! 


The tougher the specs, 
the more important 

it becomes that you 
have it “custom made 
by Goshen Rubber 

If the part, or com- 
ponent you need 

can perform best by 
being fabricated from a 
natural, synthetic or 
silicone rubber com- 
pound, count on 
Goshen. Exclusive 
fabricating techniques, 
developed here at 
GRC, are available 
to meet strictest 
specifications, and for 
advance testing under 
many types of near-field 
conditions. Let us 
know your problem. 


WRITE, WIRE, or PHONE 


RUBBER CQ, 
1351 S. Tenth Street : 
Phone KEystone 3-1111 
Circle 71 on ae Serves Card 





MIORM=SLIis 


Highly favorable reaction 
among gauge users has fol- 
lowed the development of 
the Heise Micro-Slide adjust- 
ment. Systematic field recal- 
ibration of batteries of Heise 
gauges may now be directly 
and precisely effected with 
minimum time loss. 

Calibration adjustments as fine as .0005 inches in the effec- 
tive length of the sector slide may be quickly and conveniently 


applied. 


Periodic recalibrotion of gauges may also be reduced as a 
result of the damping effect of the spring loaded adjustment 
which protects the setting from shock and vibration. 


CONVENIENT 
PRECISION 
RECALIBRATION 


The Micro-Slide comprises a 
spring loaded micrometer screw 
controlling the position of the 
link pivot. This screw may be 
conveniently adjusted with a 
standard Allen wrench. A flat 
spring cushions the assembly 
and protects the setting from 
shock or vibration. 





ie FULL SCALE 


READING 


(P.S. 1. 





Over | Over | 
0-15 to 0-5,000 0-20,000 
0-5,000 and ond 
inclusive including including 

| 


0-20,000 | 0-30,000 | 


0 
to 
40,000 


0 
to 


0 


to 


| 
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to 


100,000 





$183.50 $205.50 | $238 50 | 


$209.50 | $231.50 | $264.50 
| $255 50 | $277.50 | $310.50 


$275.50 


| $321.50 





$286.50 
$332.50 





$336.50 
$382.50 





$386.50 
$432.50 








DELIVERY — 2 WEEKS FOR MOST RANGES — PRICE F.0.8. NEWTOWN 











Request Catalog for SPECIAL FEATURES 


HEISE BOURDON TUBE COMPANY, INC. 


‘BROOK ROAD, NEWTC 





NNECTICUT, U.S.A. 
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AEROSPACE 
COMPONENT 
DATA 


Integrated Servo 
Motor Package 


Features: Hydraulic motors, servo 
valve, and relief valves are inte- 
grated in one housing, for missile 
and aircraft control systems. The 
improved motor compared to a 
standard motor manifolded to a 


—E ——<— ———— 


standard servovalve has % the 
breakaway torque and \ the mini- 
mum smooth speed. Weight is re 
duced 20%; size, 30%. Motor uses 
high case pressure to reduce dif- 
ferential pressure required to start 
rotation. The reduced number of 
tube ports fittings, and bolted com- 
ponents increases reliability. No- 
load static hysteresis loop is un 
usually narrow and linear 


Specifications: Weighs 2.5 lb. Op- 
erates on standard aircraft hydrau- 
lic fluids, with supply pressures to 
3000 psi, and signal input of +8 
ma. Operating temperature range is 

65 F to 275 F. Size: about 3.5 x 
tx 3 inches.—Aero Hydraulics Dit 
Vickers, Inc., Div. Sperry Rand 
Corp., Detroit 


e 505 


Rotary Actuator 
Potentiometer for 


Features: Potentiometer mounts di- 
rectly on rotary actuator. Shaft of 


actuator extends through the coil 


mounting sector, and the wiper ele- 


Continued on page 156 
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e HASTELLOY B ° LN 


e MONEL 


For years, WHITEY RESEARCH TOOL CO. has used exceptional 
machining and engineering skill to produce valves in new alloys 
that most manufacturers hesitate to machine. Monel, Hastelloy, 
Inconel and Nickel require top skill. It is through this manufactur- 
ing skill that quality performance is combined with quality 
appearance to provide precision, leak-tight WHITEY Valves to 
meet your most exacting system requirements. 


WHITEY Valves are available in straight and angle pattern 
styles with Ye" through “2” SWAGELOK Tube Fitting connec- 


COMPLETE TECHNICAL DATA 
ON WHITEY VALVES AVAILABLE ON REQUEST, 


WHITEY RESEARCH TOOL CO. 


5525 MARSHALL STREET 
OAKLAND &, CALIFORNIA 





one], Baise] & 
VALVES 


-_ 


\ 


Vanni 
iN 





tions or Ye" through 2” male and female pipe connections. 


Panel mounting; Tefion* cylinder packing; micro-regulating and 
non-regulating stems are standard features on all WHITEY 
Valves. Colored handles, to permit color coding, can be 
specified when ordering. 

Pressure ratings of WHITEY Valves range from 3,000 p.s.i. 
to 5,000 p.s.i. All WHITEY Valves are available with 
SWAGELOK Tube Fitting connections for efficient, leakproof 
installation. 








BALANCED 
ARMATURE 


TORSION TORQUE MOTOR 


ROD PIVOT 


FILTER 


SCREEN STABILIZED 


BODY 
(TITANIUM 


FIXED CONSTRUCTION) 


ORIFICE 


METERING 


SPOOL ONE-PIECE 


SLEEVE 
SHEAR SEAL 
COVERING VARIABLE ORIFICES 


A FEEDBACK SERVO VALVE 
WITHOUT SPRINGS OR LEVERS 


= Unity coupled Hydromechanical Feedback 
® High Null Accuracy #® Only 2 moving parts 
® Large, full opening, shear-seal orifices 


This two-stage, four-way flow control valve is the only one available 
that provides true positional feedback without springs or levers. The 
first stage consists of an electrical torque motor and ‘‘shear-seal” 
orifice hydraulic amplifier, while the second or control stage is made 
up of an accurately matched spool and sleeve arrangement. 
Hydromechanical unity feedback relates spool position to torque 
motor armature position and also nulls out effects of orifice varia- 
tions due to supply pressure and temperature fluctuations. Flow 
force reactions are thus substantially reduced and hydraulic center- 
ing of pilot position is feasible without spring hysteresis and null 
shift. Large orifices prevent clogging and silting and high shear 
forces permit efficient operation even with highly contaminated 
fluids. Final null adjustments are made electrically by a balancing 
control at amplifier output stage. 


TYPICAL CHARACTERISTICS 


Medium flow (#6103-*6106) High Flow (#6104) 


to 18.0 gpm at 3000 psi 

valve pressure drop 

3% maximum total 

rated current 

300 to 4000 psi 

6000 psi pressure port 

3000 psi return port 

First stage—500 psi 

per ma minimum with 

3000 psi supply 

10,000 psi per ma minimum 

with 3000 psi svoply 
65°F to +275°F 


Rated flow to 7.5 gpm at 3000 psi 


valve pressure drop 
3% maximum total 
rated current 

300 to 3000 psi 

4500 psi pressure port 
3000 psi return port 
First stage—500 psi 
per ma minimum with 
3000 psi supply 

8500 psi per ma minimum 
with 3000 psi supply 
Temperature 65°F to +275°F 


Maximum Null Shift % of rated current 
Temperature Change per 100°F 1% 1% 


Supply Pressure Variation ~ 2% 2% 
Quiescent Current Change 20% 1% 1% 
Weight 12 ounces 16 ounces 


Hysteresis 


Supply pressure 
Proof pressure 


Pressure gain 


Load pressure gain 


TORQUE MOTOR: Note: 6103 & 6106 Identical with exception of torque motor characteristics 
Valve #6103 Valve #6106 

input Power 300 Milliwatts 64 Milliwatts 

Rated Current + 10 ma +8 ma 

OC Coil Resistance 3000 ohms/coil 1000 ohms/coil 


(other motors also available) 
™ = KEARFOTT DIVISION 
D GENERAL PRECISION, INC. 





Little Fails, New Jersey 
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ment is attached directly to the out- 
put shaft of the actuator. A cover 
with a Teflon dust seal encloses the 
coil and wiper assembly.—Crescent 
Engineering and Research Co., El 
Monte, Calif. 

Yircle 506 on Reader Service Card 


Metering Cylinder 


Has potentiometer pick-off 
Measures volume deformation of 
pressure vessels by displacement of 
fluid enclosing the test specimen 
Piston operates in vertical position 
with atmospheric pressure on top 
and fluid from test system on un- 
derside. Seals permit low friction 
and zero leakage across the piston 
Piston weight overcomes residual 
friction effects. 

Specifications: Bore size 2.5” 
Stroke 3”. Pick-off 5000 ohms 
.25% linearity. .002” 
Pressure to 500 psig. 

Designation: Model 404.—Indus- 
trial Measurements Corp., Pomona, 
Calif. 


resolution 


e 507 on Reader Serv 


Miniature Filter Assembly 


Features: Small, compact assembly 
for in-line applications with cor- 
rosive liquids or gases in missiles 
and aircraft. Filter element is wov- 
en, wire mesh screen, a cylindrical 


Of « 





cup with a coned bottom. Filter is 
entirely of stainless steel except for 
an enclosed Teflon washer which 
seals the two halves of the body to- 
gether. 

Specifications: 1% in. square and 
about 2 in. long. Has been in serv- 
ice with gases to 2250 psi and will 
withstand temperatures from —350 
F to 500 F. —Dumont Engineering 
Corp., Long Beach, Calif. vvv 
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The right gauge for 
your specific needs 
A complete line of gauges in stock 
available for early delivery. Gauges 
from 10-inches woter pressure to 
30,000 P.S.1l. to meet your specifica- 
tions on any equipment. 
@ Pressure @ Combination 
@ Vacuum @ Diaphragm 
@ Compound @ Hydraulic 
@ Altitude @ Special Purpose 
@ Dial Thermometer 
(Vapor Tension or Bi-Metal) 


let Marshalltown answer your gauge 
problems . . . write for information 
and prices. 


WARSHALLTOWN MANUFACTURING, Inc. 
A Subsidiary of The Electric Autolite Company 
MARSHALLTOWN, IOWA 


@ High moisture resistance 


@ Shock mounted for longer 
life 


@ 2 to 30 pounds—push or 
pull 


@ AC or DC models 
@ Compact design 
@ Quality built 


@ Industrial quality Miniatures 


DETROIT COIL COMPANY 


May, 1961 
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ERVOVALVE ano 


SERVO SYSTEM 
ANALYZERS 


STATIC DYNAMIC 


MODEL 100 FREQUENCY RESPONSE 
4NALYZER measures amplitude ratio 
and phase response of servo components 


Standard MODEL II-Series VALVE 
FLOW ANALYZERS automatically plot 
actuator port flow and internal leakage 
flow vs. current. % % accuracy over en- and systems. Analog output facilitates 
range. Features  positive-displace- automatic plotting of dynamic perform 
flow measurement. Modifications ance from % to 600 cps! Dynamic test 
ilable for pressure and spool displace- actuators available for servovalve testing. 

nt plotting 


INDUSTRIAL MEASUREMENTS CORP. 


POMONA, CALIFORNIA 
Foremost manufacturer of servovalve test equipment” 


SALES OFFICE: 445 N. GAREY AVE. « POMONA, CALIFORNIA « NA 3-1588 





A model for every need. Special solenoids engineered to your needs. 


2435 HILTON ROAD, 
FERNDALE 20, MICHIGAN 
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When You Need 


HIGH PRESSURE 
HIGH CAPACITY, HIGH PURITY 


la 


r 5 = 
e 


> = 


ROGEN 


FOR COMPONENTS TESTING OR PRODUCTION 


MODEL DPB-CCS Four-stage, 8-cylinder compressor. System includes 
full dehydration and oi! removal, filter and complete control panel 
Backed by Cardair's 20 years of high pressure gas experience. The only 
ICBM type compressor qualified by 2500 hour life test. 


CARDAIR 
CENTRAL COMPRESSION SYSTEMS 


Guarantee Delivery 


@ up to 12,000 psi continuous 
@ with less than 1 ppm oil content 


@ 150 SCFM « 128 psig intake © dewpoint —100°F. 


Developed and qualified Mest recent bread _purpene y 7 
tral Compression System in the 
as GSE equipment for Cardair line, the Model DPB- 
ICBM program—now CCS is a semi-portable, skid 
available from stock or mounted unit, ready to install 
: on location in less than a day 
programmed production! Only electrical and high and low 
pressure connections are needed 
In addition to air, helium and nitrogen, it can be easily 
adapted to other gases including hydrocarbons and hy- 
drogen. Pressure range is from 3500 to 12,000 psi in 
continuous service and to 15,000 psi intermittently 
Complete dehydration and oil removal equipment are 
im luded 
For either testing or production, it may also be used as 
a central high pressure source for diverse locations, 
with Cardair supplying the complete system 
Maintenance is simple and minimal, with nationwide 
Cardair service facilities. Installation is easy—no heavy 
concrete base is required : 


Write today for illustration sheet and 
technical data—or send us information on 
your particular high pressure supply needs. 


1 

|\CARDAIR 

DIVISION OF MARMON-HERRINGTON COMPANY, INC. 

| eo 16, Box 147— Lebanon, Indiana t 
ee Western States Distributor: 


—_— General Air Equipment 
24 Hollywood Way, Burbank, Cal. 
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Hydraulic Pressure Booster 


The booster was designed primarily for intensifying 
pressure in hydraulic brake circuits on mobile equip- 
ment. However, it can be used in any system where a 
booster is required. 


e@ Operation—Fluid enters the booster through the 
inlet port on the right. It flows straight through, lift- 
ing the ball check valve off its seat. When pressure in- 
creases to a value determined by the piston spring 
force, fluid flow through port B forces the differential 
piston left covering port A. Fluid at the left of the dif- 
ferential piston flows through the boosted pressure port 
to the circuit being intensified. The ball check valve 


prevents reverse flow. 


Boosted pressure port pops B 
Port A . 


SAN@ ao 











Y 





Xo heck valve \. 
Differential pisto 


When inlet pressure is removed, the spring returns 
the differential piston. Fluid at the right of the dif- 
ferential piston returns to the system through port B. 
With the differential piston moved fully right, fluid 
from the intensified branch of the circuit returns 
through port A. 

The degree of pressure intensification is in direct re- 
lation to the difference in area on the differential pis- 
ton. 

U.S. Patent No. 2,940,261 by Gilbert E. Porter assign- 
or of one half to Gunter Krause, Los Angeles, Calif. 


Pump Unloading Valve 


The valve connects the outlets of a large volume and 
small volume pump to a hydraulic system. It has a pilot 
valve which actuates the main valve to unload the large 
volume pump when system pressure is above a preset 


minimum, 


@ Operation—The small and large volume pumps 
connect to the valve’s two inlet ports. The port on the 
left end of the valve connects to the fluid system and 
the port on the right end connects to tank. 

With the valve in the position shown, the pilot relief 
valve is closed and both pumps deliver to the system. 
System pressure acts on both ends of the spool keep- 
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ing it hydraulically balanced. The spool is held open 
by the force of the main spring. 

When system pressure increases to the setting of 
the pilot relief valve spring, the pilot relief valve opens. 
Fluid flows from the main spring chamber to tank. 
This flow causes a pressure drop across the control 
orifice which moves the spool right, compressing the 
main spring. The land at the left end of the spool 
closes off the passage in the valve connecting the 


Main spring Pilot relief valve 


Control or 4 
( T | ss 
' | | 
System 
roy Ty | 





large volume pump with the system. The land at the 
right end of the spool opens a passage which unloads 
the large volume pump to the reservoir. 

lhe small volume pump alone supplies fluid to the 
system until pressure drops below the setting of the 
pilot relief valve spring. The spool then shifts and both 
pumps again deliver to the system. 
U.S. Patent No. 2.971.524 by Charles A. L. Ruhl, as- 
signed to New York Air Brake Co., Kalamazoo, Mich. 


Continued on page 1/63 











© ere suaw PUMPS 
NOW IN PRODUCTION 


IN A NEW, MODERN PLANT 


The advanced engi- 
neering and produc- 

tion facilities of 

Aircraft Armaments, 

Inc. are now being 
applied to the man- 
ufacture of famous, 
precision-built 

Hele-Shaw and 
Hydramite Pumps. 

Write for full details on 
how these versatile pumps 
can help solve your power problems. 


Please address inquiries to 
AE INDUSTRIAL DIVISION 
AIRCRAFT ARMAMENTS, INC. 

Post Office Box 6853, Baltimore 4, Maryland 


CLEVELAND DISTRICT: A.E. Company, 1157 Leader Bidg., Cleveland 14, Ohio 
N. Y. DISTRICT: AE Industrial Division, 1 Exchange Place, Jersey City 2, N. J 








e 2 on Reader Service Card 


May, 196! 


NOW We 


WILKERSON Z 
SAF-T-BOWL 4 \ 


OBSOLETES 


plastic bowls and 
bowl guards on air line products! 


On filters and lubricators ... 


MAXIMUM VISIBILITY 
of Water and Oil Levels 


——S 
3 aly -! 
“2800 yy se” 


Exclusive design allows full 230° visibility and bow! 


san be rotated so gauge is in any position for easy 
safe viewing. Thin metal bar in center protects heavy 
pyrex sight gauge from impact without interfering 
with visibility 


EXCLUSIVE! 
REPLACEMENT SAVINGS! 


WILKERSON SAF-T-BOWL is interchangeable with existing 
plastic bow! units 


EXCLUSIVE! 
FURTHER SAVINGS! 


Sight glass can be ordered separately and installed on exist- 
ing metal bow! units 


EXCLUSIVE! ALL SIZES 


Available on '/,"' to 2'' PT. Filters and Lubricators 
Eliminate the hazards of bursting bowls. 


WRITE TODAY for complete information on the NEW Wilker- 
son SAF-T-BOWL contained in Circular No. 104! 


ILKERSON 


ege] Se) 7 Vale), | 


Pp ede hepiy the NEW i pati 
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1643 W. Mansfield 
Englewood, Colo. 





Circle 74 on Reader Service Card 


DESIGNERS: 


“‘Here’s everything you want 
in a multi-spool valve.”’ 


SECTIONAL CONSTRUCTION 
with full versatility designed 


into each section. 


Now you can specify Gresen Directional 


. Handle may be located at either 


end 

. Anticavitation checks optional at 
one or both cylinder ports. 
Load-checks in all sections. 

. Either ball-spring or pilot-type cyl- 
inder port relief optional in one 
or both ports. 


. Left end section includes inlet and 


outlet at either top or side option 
of bali-spring or pilot-type main 
relief. 


. Right end section options: Power- 


Control Valves in banks of 2, 3, 4... as 
many as eight sections, with any com- 
bination of features in each section. 
Take your choice of 3-way, 4-way, free- 
flow or 4-position float sections in any ar- 
rangement, then add the options shown 
at the left. 

Available port sizes: 42”, %4”, or 1” NPTF, or SAE 
Nos. 8, 10, 12, of 14 (outlet ports to SAE No. 16) 
Maximum pressure: 2500 psi. Capacity: 35 gpm. Ask 
about models 25P and 25PK. 


beyond, conversion plug, outlet or 
closed-center plug. 
. Individual sections may be re- 
placed or added in the field. 


GRESEN @ 
MANUFACTURING CO. aw 


405 - 35th AVENUE N.E., MINNEAPOLIS 8, MINN. 





MAGNETIC 
SEPARATORS 


FOR PEAK 
PERFORMANCE 
OF HYDRAULIC “"" 





0.4 TO 1.6 GPM AT 
2000 RPM AND 2000 PS! 


DISPLACEMENT: 
05 TO .20 oe. SYSTEMS— 


INCLUDE a. 
THIS DEFENCE = 
AGAINST > 
FERROUS 
PARTICLES 














Pressure loaded* for higher 
efficiency, longer life—Optional side, 
rear or combination porting—Special 
alloy tin-aluminum bearings as used 
in heavy-duty industrial engines, 

all interchangeable—Double lip shaft 
seal—Hardened and ground steel 
gears and shafts—High quality, high 
tensile aluminum bodies and covers. 











J 


Magnetized 
Grids 














Consult our Engineering Department 
for application of these pumps 


high , 
= Barer pressures Frantz FERROFILTERS protect fluid power systems by 


magnetically removing microscopic ferrous particles which 
may pass freely through edge-type strainers and even escape 
cartridge-type filters. High pressure models for industrial ap- 
plications up to 5000 psi; aircraft type to 3000 psi; low pres- 
sure models, 100 psi. 

Ask for Bulletin and Specification Sheets with Prices. 


S. G. FRANTZ CO., INC. 


655 Kline Ave. at Brunswick Pike Trenton 6, N. J. 


* Patent Nos. 2420622, 2823615, 2824522 


piste BW 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 
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Where on earth... or in outer space...do you need the 
precision of Tactair valves? Like you, our interest is focused on missiles, 


space vehicles and GSE. As perfectionists, we seek to design the finest hydraulic or pneumatic 
components available anywhere. What is more, we are able to reproduce precision in any 
quantity. Possibly your particular valve problem can be solved with a modification of an ex- 
isting Tactair design. Perhaps it calls for new development. Either way, we would like to talk 
to you about it and we make two promises. One, each job we do is done on a personalized 
basis: engineers working with engineers. Two, every job is backed by our warranty of respon- 
sibility. Both have been Tactair policy for 20 years. We can start with your valve problem 
tomorrow, if you will tell us what you are looking for today. Tactair Valve Division, Aircraft 
Products Company, Bridgeport, Pa. BRoadway 5-1000. 

CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TACTAS R 


AIRCRAFT PRODUCTS CO. 








IPC adds service time 
to your end product 


99 » 


with RULON”.: 


the tested... 
filled fluorocarbon material 
for packings and oil seals 


IPC now incorporates “RULON”® .. . a filled fluoro- improved sealing, less torque and reduced shaft wear. 
carbon plastic material in packings, oil seals or Special molding and bonding techniques, developed 
precision molded products to answer your most crit- by IPC for “RULON”® insure long wear and excellent 
ical sealing problems. performance. For your critical applications investigate 

This new combination “custom” molded and the extras of IPC’s latest “custom” approach! You'll 
bonded for your specific application offers many ad- find more benefits in handling increased pressures . . . 
vantages: Superior abrasion resistance, lower friction, higher shaft speeds . . . and temperature problems too! 


*Trade Name of Dixon Corporation. 


Or seas / PACKINGS / PRECISION MOLDING Custom designed for your application. 


INTERNATIONAL PACKINGS’ ore oration 


Bristol, New Hampshire 
© IPC P-2 
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FLUID POWER PATENTS 





Torque Control for 
Hydrostatic Transmission 


This invention provides a system in which torque 
exerted by the motor at any speed can be limited to a 
set value without wasting power. 

It controls fluid motor torque 
while the motor being driven, or in the case of 
mobile equipment, while the brakes are being applied. 


in either direction 


e Operation Levers controlling pump and motor 
displacement connect to the body of a double-rod-end 
cylinder. The piston rod is fixed and the cylinder 
moves. Flow to the cylinder is controlled by a mechani- 
cal servovalve. A small pump delivers fluid to the 
lever servovalve 


servo circuit. The positioning the 


spool connects to the engine throttle. This fixes the 
position for a given speed, and through a 


fluid 


spool’s 
linkage, 


motor and transmission pump. 


maintains a set displacement for the 


Fluid. 


metes™ (Soqvence volve 


Select or valve, 


“ei 
_t =< a 


——: 


yom” 
pump 


——Vories pump 
displacement 








Vories motor 
displacement 


Cylinder = 


PSS 
an 2: 


Control lever, 
Bock pressure——+; 7 ¢g 
orifice | 
Reservoite . < 
Servo pump 
A selector valve takes fluid from whichever pump 
line is under pressure and directs it to a sequence 


valve. When pressure reaches the setting of the se- 
quence valve, fluid flows into the 
\ backpressure orifice restricts this fluid 
from returning to the tank. This backpressure of the 


reduces flow through the valve. 


servovalve’s dis- 


charge line. 


servovalve discharge 
If pressure increases above the discharge pressure of 
the servo pump, flow through the servovalve reverses 
and the cylinder 
creases fluid motor displacement. 


reduces pump displacement and in- 
The sequence valve’s opening pressure is varied by 
a cam which increases or decreases the valve’s spring 


force. The 


pump displacement and minimum force at full dis- 


cam gives maximum spring force at zero 


placement. 

U.S. Patent No. 2,946,193 by George E. Chittenden, 
assigned to The Keelavite Co.., Ltd.., 
land. 


Coventry, Eng- 





Other Patents Issued 
HYDRAULIC VALVE 


No. 2,973,013 by Samuel A. Myers, assigned 
to Northrop Corp., Hawthorne, Calif. 


Continued on next page 
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COMPRESSORS & 


LOADLESS STARTING is an exclusive, patented 
QUINCY feature that eliminates a compressor starting 
load at all times. Loadless starting also puts an end to 
noisy and troublesome check valves. This outstanding 
design feature is recommended for automatic start and 
stop units. 


Other QUINCY features that add up to constant effici- 
ency and long life are “et -Lube pressure lubrication, 
Lynite connecting rods ectly balanced crankshaft, 
automotive type pistons, Qo steel valves and 
large oversize Timken tapered bearings. 


In all ways — from installation to years of reliable serv- 
ice — investment in a QUINCY repays itself best. 


Yuiney 


CHECK THE 1960 
aes ie 
complete range 0 
compressor models 
for all types of in- 
dustrial applica- 
tions. 





QUINCY COMPRESSOR CO., Quincy, Illinois 


Makers of the World's Finest Air Compressors 
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y\ SIROKE 
“4! POSITIONING 


acu R 


PRECISE See 
an | ) SPEED 


VALVES 


furnishes strokes 
from \% to 6 inches 
for forces up to 
2510 Ibs. of thrust 


positional accuracy 
within 0.001 inch 
of stroke 


compact, rugged 
tantper-proof 


operates from 
standard 3-15 psi 
mstrument signal 


MODEL 606 
SERIES ACTUATOR 


ptability, speed, precise positioning and power are 

of Annin’s 600 Series actuators, designed for easy 

inting on your existing equipment. Compact and 
red, these units may be operated from a standard 3-15 

psi instrument signal, with a positional accuracy within 
0.001 inch per inch of stroke. Supply pressures as high as 
100 psig of air or gas can be used as the actuating medium. 
The compact, tamper-proof construction practically elim- 
inates maintenance. Given a clean dry supply medium, 


long periods of trouble-free operation can be expected. 


SEND FOR COMPLETE DETAILS 
Ask for Actuator Bulletin 1236 s.t. con- 
taining complete technical information 
on Series 600 and other Annin actuators. 


THE ANNIN COMPANY 


DEPT. H + 1040 South Vail Avenue « Montebello, Calif. 
19 or der Service Card 
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HYDRAULIC ROTARY SELECTOR 
VALVE 


Vo. 2,972,357 by Ralph Ford and Calvin 
Gladoske, assigned to Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 


MAGNETIC ACTUATOR 


Vo. 2,972,467 by Wilbert M. Gilman, as- 
signed to Rivett Lathe & Grinder, Inc., Brighton, 
Vass. 


HYDRAULIC REVERSING CONTROL 


Vo. 2,970,579 by Thomas H. Paris, assigned 
to Tomlon Corp.., Trenton, N. J. 


FLUID MOTOR 


Vo. 2,970,578 by Teizo Kohatki, 3028-2 Shi- 
mokanuki Ushibuse, Numazu, Japan 


SURGE VALVE 


Vo. 2,973,012 by Adolf R. Grad, assigned 
to The Oilgear Co., Milwaukee, Wis. 


Airy! 


vvv 


HIGH SPEED - POWERFUL GRIP 


New, improved model speeds . all repeat operations —mill- 
ing, drilling, tapping, punching, bending, riveting. Both hands 
left free to produce more! Light squeeze to 2250 pounds pres- 
sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 
1/16” to 5/8” maximum travel. Complete with ‘oot control, 
air hose and fittings........ $44.00 
SPEEDY SPEEDY SPEEDY 
AR AIR FILTER UNIT 
REGULATOR 
ny 
vs J sear 
Order from Your Supplier or Write for Air Toei Catelog 
W. R. BROWN CORP., 2655 N. Normandy Ave., Chicage 35 
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Money Isn°t Everything 


But it's a big part of what you can get by 
entering the 1961 Fluid Power Prize Paper 
Contest. Cash awards total $1400. Along 
with the money, you get recognition for 
yourself and your company—awards are 
presented at the National Conference on 
Industrial October. 
are published in Hydraulics & Pneumatics. 


Hydraulics in Papers 


You can submit a paper dealing with any 
phase of product or equipment develop- 
circuit and com- 


ment, new applications, 


ponent design, or fundamentals. 
This is a contest of ideas, not writing abil- 


ity. Use photographs, drawings, tables, or 
graphs to help your presentation. 


Circle Reader Service No. 220 for details 


PRECISION 
TEFLON* 











Style 4505 “U” cups are accurately machined 


5 of virgin TEFLON to a special design devel- 


BOER in i eh: SL 


CT > ART IN AES, 


| oped by HALOGEN. 246 standard sizes are 


available without tooling charges. 


Also available: 
HALOGEN 
. 
RINGS 


two types avail- 
able for packed 
cylinders and 
other applications. 


Write for literature ... 
our new 12 page brochure 
on “U” cups is yours 

for the asking. 


HALOGEN 


INSULATOR & SEAL CORP. 
* £9960 Pacific Ave. © Franklin Park, Hil. 
“Engineers and manufacturers— 
*DuPont TEFLON* Products” 
T.M. 
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NOPAK 
OFFERS 


COMPLETE Al 
CIRCUITRY _ !' 


—— 


NOPAXAM 


The addition of Nopaxam palm button, cam, lever and 

air operated valves “closes the Nopak circuit.” Precise 

control — mechanically or electrically signaled — can now 

be completely Nopak. Singularly or in combination, No 

. paxam, Nopak “V" valves and Nopak-matic valves will 
NOPAK-MATIC meet your most complex circuit requirements 


Nopak “V,” 4-Way, Pilot Operated Nopaxam Precision Spool Valves 
5 lta Slide Valves For air or hydraulic 
For direct or re- service to 150 psi. Pilot 
mote control. Either or mechanically oper 
single or double air ated, these valves are 
S pilot or solenoid actu small, compact, easily 
ated. Simple, proven mounted, have ex- 
design, durable construction tremely short throw 
insure trouble free operation. and high flow rates. 
See Catalog 102-A See Catalog N 


NOPAK-MATIC Poppet-Type, 
Pilot Operated Valves 
Fast acting, high volume air valves from 4” 
to 14%” with master (air piloted), single or 
double solenoid. Side or bottom ported sub- 
plates or manifolds. Removing cover plates 
iffords easy access to piston poppets housed 
within removable, interchangeable cartridges 
100% J1LC. See Catalog 105 


Other NOPAK “CVA*" Products 
NOPAK Class 1 Cylinders 

Brass Tubing and Tie-Rod Construction. For 

pressures to 250 psi. Choice of adjustable 

cushion, self-regulating or non-cushion 

heads. Diameters from 11%” to 16”. 6 

Standard Mountings. See Catalog 101-A 





NOPAK Class 6 Bore-Rated Cylinders 

Compact steel plate, square head with tie 
rod and honed steel tubing construction 
For air pressures to 250 psi. hydraulic 
pressures to 1500 psi. See Catalog 106 


NOPAK Class 7, Square Barrel Cylinders 
Made with pressure-cast and extruded aluminum 
Te; Mounting holes can be drilled or tapped directly 
into cylinder tubing. %” to 3” bores pressure 
rated for 200 psi.air or 1000 psi.oil. 7 universal 
mountings. See Catalog 107 
CVA Cylinders, Valves, Accessories 
NOPAK offers a complete line of Matched 
Fluid Power Components. 


Nopak NOPAK DIVISION 


Galiand-Henning Mfg. Co. 

ALV 

¢ a 2743 S. 31st St., Milwaukee 46, Wis. 
L 














NEW 
PRODUCTS 


Continued from page 84 


STAINLESS PIPE 


As-welded, unannealed stainless 
steel. For use where non-contam- 
ination of product is important 


Vin\. 


Specifications: ASTM spec A-312 
Schedule 5, 10, and 40 pipe sizes 
Designation: 304L and 316L.- 
Standard Tube Co., Detroit. 
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VARIABLE SPEED DRIVES 


Hand control assembly. Positive 
anti-creep device prevents speed 
drift. Drive acts as speed changer, 
cone pulley, or controller and gear 
box. 


Specifications: Speed ratios to 
10:1. From 4 to 10,000 rpm. In 
XK, 4, %, %, and 1 hp. 3 phase and 
single phase. 60 cycle. 
Designation: 5 VA _ Varidrive.— 
U. S. Electrical Motors Inc., Los 
Angeles. 
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AIR PRESSURE REGULATORS 


Provides remote regulation of in- 
accessible air lines. Column of con- 
trolled pressure air replaces adjust- 
ing screw and control spring used 
in standard units. When controlled 
line is out of reach, any size regu- 
lator with desired pressure range 
may be used as pilot regulator and 


Continued on page 168 
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TRUEFLANSEZ. 
QUICK DETACHABLE V-RING 


couplets” | sets 


AN D “U" PACKINGS 


myles | 


CUP PACKINGS 





Quick couplers for air, 
steam, oil, gas, water, 
oxygen, etc. A broad 
range available of types 
and sizes.... 














FREE.... Write for free copy of Tru-Flates illustrated 
Industrial Catalog No. 4. 


FLANGE PACKINGS 








TRU-FLATE, INC. 
ee | ~-- IN ELASTOMERS 
SENG, Appuication.... 
MUS EIA dh Perites nas asumed a tending 
crmmer pee peath el | Een. 


niques: Famous Periflex lip-action 
\V-ring sets are now made available 


MODEL 8575 for Petroleum Base Fluids ® \ Z 
MODEL 8575-NON for Polyester Synthetic Fluids ; 7 } 
: left—Periflex pressure rings preload 
QUICK EASY mounting on any wall thickness =. / the packing. Give lip-ection that 
ft Ge — Y/ YW HOMOGENEOUS 











seals at all pressures with minimum 
interference. Right — Extrusion-proof ou PREENEDS 


LARGE FACE—7” overall for excellent visibility le LiL “‘phenol-fab’’ adaptors. Reduce 
. cavity machining costs. 

UE -Tener— Ne Srppng in a variety of elastomers, assuring 

CENTURY LIQUID LEVEL SIGHT GAGE low cost \ Pe f best performance for a wide range 

, of hydraulic media. Write for re- 

print of the informative article from 

Write for dimensional literature Hydraulics & Pneumatics magazine, 

“Elastomers For Hydraulic Pack- 

CENTURY HYDRAULICS ings’, written by our Technical 


Division of Century-Detroit Director. 


6101 Concord Avenue e Detroit 11, Michigan F, . 
Telephone WAlnut 3-8088 
Periflex-Inc. Fam 
2 a 


DESIGNERS & BUILDERS OF HYDRAULIC Kemaj 
Se « 
. HAZEL PARK MICHIGAN 


POWER UNITS PNEUMATICS, RESERVOIRS, 
e 40 on Reader Service Card Circle 136 on Reader Service Card 








and proven performance will amaze you 


HYDRAULIC ACCESSORIES & TEST STANDS 
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IMAGINATION 
FOR SALE! 


x 
x 


4 
j 


NSA 


7 


© W wh 


CIRCLE OF POWER 


UH-designed swivel assures a 
“circle of power” for an aerial 
lift by carrying two high pres- 
sure hydraulic lines, tank line, 
air line, and seven electrical 
lines from base to rotating su- 
perstructure. Operator in aerial 
bucket has complete freedom 
and flexibility of movement, can 
rotate 360° continuously. Some 
machines have only limited rota- 
tion in either direction. Whether 
your hydraulic problem is com- 
plex or commonplace...call or 
write UH today. 


UNIVERSAL 
HYDRAULICS 


UGH BY 
946 


NEW 
PRODUCTS 


mounted conveniently. Has high 
flow poppet valve which opens to 


full pipe capacity in a very short 
stroke.—Hannifin Co., div. Parker- 
Hannifin Corp., Des Plaines, Ill 


315 


GASKET COMPOUND 


Available in two types: soft-set for 
temporary connections; hard-set for 
permanent 


Specifications: Temperature range 
from —65 to 400 F. Pressures to 
5000 psi. Comes in 1% 0z., 3 07z., 
and 11 oz. tubes 
Designation: Seal-Last 
Packing Co., Chicago. 


316 on Reader Servics 


Crane 


AUTOMOTIVE POWER UNIT 


Direct, belt, or special drives. Any 
mounting position. Continuous or 
intermittent motors 


reservol 
1 
an 


Specifications: 4%’ 
lengths 6”, 9”, and 12”. For 1%, 
or 3 quarts. 6%” dia reservoir for 
volumes over 2 gallons. Capacities 
% to 4 gpm, 1800 rpm. Increased 
delivery at 3600 rpm. Pressures to 
2000 psi.—John S. Barnes Corp., 
Rockford, Ill 
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Clear up your 


VIBRATION 


PICTURE 
WITH 


lie \cleme te) ici), ice 


IN EVV 
Rubbernek 
-Seeen ao 


Rubbernek’s patented cushion 
unit is especially designed to ab 
sorb impulse shocks, pressure 
surges and vibrations. Factory as 
sembled, Rubbernek gives fool 
prool, time-saving installations 
every time. Insures a positive seal 
for pressure or vacuum; eliminates 
torque problems. Rubbernek offers 
many advantages for pneumatic, 
hydraulic and other fluid transmis 
sion systems. On every count 
Rubbernek is the simplest, most 
easy-to-apply fitting for those who 
demand top performance plus 
economy. Our engineers will help 
you test-run Rubbernek in your 
own plant. 


Write for Free 
NEW RUBBERNEK =>, 


Catalog No. 161 — 


Dept. PH 
Some choice territories i) 


open for representation. 





CHICAGO FORGING 


& MANUFACTURING CO. 
2004 SOUTHPORT AVENUE 
CHICAGO 14, ILLINOIS 
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For the positive control of all types 
of liquid or gases, a wide range 
of vaives has been developed to 
meet the many industrial 
applications, e.g. test rigs, flow 
control, materials handling, inter- 
rupter gear. The range includes 
rectifiers and valves for working 
pressures up to 6,000 p.s.i. Many 
of these components are covered 
by Buxton Flameproof certificates. 
Vaives can be supplied to meet 
any special applications. We invite 
you to discuss your project with us. 


FLAMEPROOF VALVES 


FOR INDUSTRY 


ELECTRO-HYDRAULICS LIMITED 
NOUSTRIAL SALES DEPARTMENT 
WARRINGTON . ENGLAND 


MEMBER OF THE OWEN ORGANISATION 


LIMITED 


66 


ROD END EXTERNAL 
THREAD TYPE 


ROD END INTERNAL Self-Aligning “DREM” SERIES 


THREAD TYPE 


“DREF"’ SERIES 
: and 


Self-Lubricating 
SPHERICAL BEARINGS 


id " ; 
Combine Monoball: Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON”’® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 
for these 5 major reasons: 
. LOWER COEFFICIENT OF FRICTION In addition, due to their two-piece ““MONOBALL”’® 
...ideal where lubrication is impossible or undesirable. design and plastic alloy insert, “DYFLON’’® bear- 
. WITHSTAND EXTREME VIBRATION ae ings have a long cycle life. Alignment and installa- 
.. perfect performance under shock load conditions. tion problems are minimized. Oil-free for life 
. WILL NOT “COLD-FLOW” : ‘ ; 
means lowest possible maintenance costs. 


...even under extreme load conditions. 2 : : ; 
_ IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS Available in a variety of plain or rod end types. 
...eliminates corrosion problems. Bore sizes to 3.000”. Materials include stainless 
. FAIL-SAFE ...due to “Monoball’”® design. steel, plastic alloys and chrome alloy steels. Ulti- 
atin en — mate static loads to 500,000 Ibs. 
Request Engineering manual No. 551. 


1705 SO. MOUNTAIN AVE 


SOUTHWEST PRODUCTS co. MONROVIA, CALIF. - PHONE: MURRAY 1-9616 





Darcova Pumcup 


=| Ps 
EE 
Ce 



































Darcova 45° 
Bevel Type Pumcup 


ARLING Pumcups—long noted for unequalled efficiency and life in all 
kinds of cylinders—are now greatly exceeding their own performance 
records! The new 100% Nylon Composition, available only in Darcova Pum- 
cups, does it! 
Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready now to give you unprecedented piston packing 
performance! 


Write for helpful data Bulletin No. 5903. 
DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


TRADE MARK 


PRODUCTS 


PRESSURE-BALANCED 
GEAR PUMPS 


Design employs discharge pressure 
to maintain an optimum counter- 
balanced thrust of the journal bear- 
ings toward the gear faces to con- 
trol leakage and wear. Envelopes, 


~%! 


flanges, porting, and shafts based 
on SAE standards. 

Specifications: Speeds to 2800 
rpm. Flow rates to 60 gpm. Pres- 
sures to 2250 psi. Temperatures 
250 F. Oil viscosity 55 SSU 
Designation: GPA3 series.—Berry 
Hydraulics, Div. Oliver Tyrone 
Corp., Memphis, Tenn. 
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BALL VALVE 


Molded of unplasticised polyvinyl 
chloride. Permits full flow with no 
pressure drop. Maintains high di 
mensional stability. Teflon seats 


and Neoprene O-rings. Cleaning 
and maintenance can be handled 
without removing from line. 
Specifications: Size to 3”. Pressures 
to 125 psi with % handle turn. Tem- 
peratures to 140 F.—Hoke Inc., 
Cresskill, N. J. 
tircle 319 on Reader S 


SOLENOID VALVES 


Hold operating position until ener- 
gized even under 400 g. Meet MIL- 
S-901 B. For high impact shock- 
proof equipment in hydraulic and 
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LET’S TALK 
MANIFOLD 


FACTS ! 


The advantages of (Almo) mani- 
folds as opposed to other mani- 
folds are many. Their unique 
design offers complete flexibility 
in the mounting of take-offs and 
valves. Thus an Almo manifold is 
more adaptable to your require- 
ments. Here are 3 features that 


definitely effect performance, 


weight and size. 


ALMO* 


HYDRAULIC 
MANIFOLDS 


' 
Flow lines are short as possible with no 


corners or sharp recesses to collect 
dirt and obstruct flow 


O e 
CONVENTIONAL | 


MANIFOLDS | 
O ALMO ef 


————EE 


Zi 


Method of construction permits better 


utilization of area, smaller overall dimen 
sions and fewer complications while 


maintaining correct channel dimensions | 


and constant operating pressures. PS! 
capacity is a built-in quality 

| a | 

| ry ) ry C 


bh 


_ ed 


a 
CONVENTIONAL 
MANIFOLDS 


Rectangular cross section of flow lines 
makes possible thinner overall construc 
tion and less weight than in comparable 
manifolds 

x ei 

= 7 * 

CONVENTIONAL 
MANIFOLDS 


WEIGH THESE FACTS! 


Let us work with you in improving your 
product. Write for brochure. 


ENGINEERING a RECOMMENDATIONS 


NIQUE 
Fu cin curr 


pat, 


MANIFOLD & TOOL CO. 


11472 KALTZ / CENTERLINE, MICH. 


May, 





pneumatic service. 
direct-acting. Positive detents. Man- 
ual override optional 
mounted. 


Specifications: Service to 4000 psi, 
two solenoids, or 2000 psi, one 
solenoid and spring return.—Re- 
public Mfg. Co., Cleveland 
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PNEUMATIC RECEIVER 
GAGES 


Used in process industry. Features 
extra-w ide, phosphor bronze Bour- 
don tube. Knife-edge pointer elim- 
inates parallax error 


Continued on next page 


The Fell “CJ"* Wiper- 
Scraper Ring is Sprina- 
Loaded causing Squeeze. 
Grip Action on the O.D. 
of the piston rod during 
entire cycle. This pat- 
ented feature maintains SQUEEZE 
a uniform, continuous GRIP 

pressure on the wiping ACTION 

edge of the ring at all 

times, stopping any buildup of foreign 
matter between the ring and the rod. 


It automatically takes up wear, main 
taining NEW RING PERFORMANCE. 
Available in diam- 
eters '/." through 13" 
for any commercial! 
use. AN and MS num- 
bers in use by the 
Military and Aviation 
industry since 1944. 

Manufactured in accordance with MIL- 
S-5049. (*Closed Joint) 


ACE PRODUCTS CO. 


1820 N. 12th SP. Telede 1, Ohio 
Est. 1935 


Two-position, 


Sub-plate 
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GORTITE 


Pliable protection — 
fabricated to order 
without molds — 
BELLOWS ... BOOTS. 
SLEEVES... 
WAY-PROTECTORS: 


All GORTITE, protective 
parts are fabricated from 
new, neoprene-base 
materials, nylon-coated 
fabrics, fiberglass, Teflon, 
etc., to meet individual, 
service conditions: There 
are materials to withstand 
temperature extremes 


from — 40° F. to 500° F 


without cracking. 


GORTITE protective 

parts are impervious to oil, 
grease, dust, dirt, sand, 
chemicals and abrasives. 
Bulletin AH-3 sent on 


request to — 


A&A MFG. CO. INC. 
712 S. 12th St. 
Milwaukee 4, Wis. 
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SAVE ON 
LABOR COSTS 


Hi-Cyclic STACKING 
MANIFOLD AIR VALVES 


TSoance a valve in about 2 minutes or less with- 


Out disturbing piping or wiring. Remove 4 bolts 
and lift off valve 


Plug-in solenoid connections—no re-wiring needed to 
replace a valve 


Large manifold capacity—add valves at any time, using 
same air supply 


Manifold accepts 2 or 3-position, /,”, 3/5” and modified 

¥," sizes. Y,” valve mounts on 2%,” centers; 3/4” and 
f - , ” | 5/ ”” 

modified '/,” valves mount on 2°/," centers. 


Wide open bus duct-type wiring area makes for easy 
installation of electrics 


Built-in speed controls—with instruction plate that iden- 
tifies direction for speed regulation. 


These new Beckett Hi-Cyclic Air Valves provide fast 
reaction for accurate control. There are no working 
packings—seal is by precision metal-to-metal fit. Only 
the stainless steel spool and brass valve body in contact 
with medio. Seven spool types are available to meet 
all requirements. New Hi-Cyclic Stacking Manifold 
Valves will save you money on direct labor costs for 
installation and replacement. Write today for full detai!s. 


DISTRIBUTORS IN MAJOR CITIES 
COAST-TO-COAST AND IN CANADA MEMBER 


BECKETT-HARCUM CO. 


981 W. LOCUST STREET, WILMINGTON, OHIO 
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NEW 
PRODUCTS 


Specifications: Sizes 4%”, 6”, and 
8%”. Accuracy .5%, sensitivity .25% 
To 24 psi. 


Designation: Series 530.—U. S. 
Gauge Div., American Machine 
and Metals, Inc., Sellersville, Pa 
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CARTRIDGE-TYPE 
CHECK VALVE 


Designed for single-bored hole. 
Eliminates threaded connections 
and expensive machinery. 


Specifications: Steel or aluminum, 
from %” to %”. Pressures to 5000 
psi. 

Designation: C-200.—Circle Seal 
Products Co., Inc., Pasadena, Calif. 
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RADIATION RESISTANT 
COMPOUND 


O-ring material has resistance to ef- 
fects of radiation, air, water, fuel 
and oil. Used in wide range of 
fluid applications involving nuclear 
systems. Hours of expected life 
equals maximum radiation per hour 
divided by radiation rate in roent- 
gens per hour 

Specifications: Gamma_ radiation 
resistant to 1 x 10° roentgens, re- 
gardless of exposure time. Tem- 
perature from —40 to 300 F oil, 
250 F air. 

Designation: Compound 1387.— 
Precision Rubber Products Corp., 
Dayton, Ohio. 
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botted joint Moerman clamp threaded bess ELIMINATE THOSE PROBLEMS—reduce 
maintenance and down-time—step-up pro- 
duction and solve the problem of costly 
repairs and replacement of air tools. 


United Self-Energized Metallic O-Rings”... eadihten detainee alk toi on 


three problems simultaneously. 


United Metallic ‘‘O"’ Rings, manufac- @ Regulates 
tured by United Aircraft Products, 7 


Inc., Box 1035, Dayton, Ohio. Easily installed—only 2 connections 


. * AIR EQUIPMENT and tools give top per- 
] See United Metallic formance when the “working” air stream 
¢ : : is 
452 O-Ring Catalog in accurately regulated 
ric re . efficiently lubricat 
a tals Sweet's Product and free of dirt, grit, scale and water. 


Design File or write 
for Free Handbook 
Patents 2.809.269: 2,837.36 REGULATOR 
DuPont registered trademark 
BALANCED PISTON regula- 
tor maintains accurate reg- 
ulation—balances air surges 
é —automatic bieed-off. 
sp — long trouble-free 
ny 


service. 


F 
LUID & AIR CONTROL VALVES LOW-COST 


DESIGNED FOR DEPENDABLE 
VOLUME USERS Aibsescune =f 


DUAL FILTERING-CYCLON- 
CHECK VALVES IC action—clean uncontam- 
SPECS IN BRIEF - ee inated air—eliminates costly 
a é repairs, maintenance and 

replacement of air tools due 

to dirty air. Less down-time. 


SIZES: 4%” to %” NPT. 


stainless. bility. Free-moving ball 
principle. AUTOMATIC FOG MIST lubri- 
cation prevents rusting and 
scoring—reduces costly repairs 
and replacement of air tools. 
Won't flood. 


MATERIALS: Stocked in brass and steel. Avail- 
able in stainless, aluminum, and other alloys FLOW CONTROL VALVES 


to order. 


PRESSURE RANGES: Up to 2000 PS! for brass ‘Straight-thru’ design for 
and aluminum, Up to 5000 PSI for steel or highest flow and dependa- LUBRICATOR 


FEATURES: Low initial cost and less main- 
tenance. High flow-to-size ratios. “Straight- PSC complete line of single and combi- 
thru’ principle cuts friction loss and clogging. nation controls listed in Bulletin 80. Send 


Easy to install for copy today. 
: Adjust flow rate (in stepless 


USED BY the biggest names in American ranges) with common screw- 
justry . . . and in military applications. driver before, during, or after 


oom AN | easy installation (gl Con tein ~~ 
ory DUAL CONTROL VALVES fleets 


Complete ecificati ig i i A 

ee + age ations and design aids in The fast, easy operating PSC Disconnects 

andy file-size folder is yours on request. Write permit quick, economical making and 

etterhead or use inquiry card. changing set-ups. Less down-time—more 
production time. 


TRUE —-ELoO’ Ask for BULLETIN 1475 and get complete 
‘ ' details and engineering data on PSC 
WT A Pe Ee Unique . . . controls flow in Disconnects. 
both directions independ- 
IMpany, inc. ently! True 2-way control for PERFECTING SERVICE CO. 
little more than the cost of 332 Atando Av Chorlette '6, MC 


792 Bow St., Everett 49, Mass. one flow control valve 
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QUICK DISCONNECTS 




















ay uU ad oa con i oO ee ole 98. on Renter Servien Cond 
in Design, Performance PROTECT VITAL 


aie aaa HYDRAULIC PARTS with 
Secb-Guird NETALLUC 
* Safety Fuse — 3 Ricco ROD WIPERS 


pressure when “ 1 Y | Drop 
it exceeds - 
specifications. — 
Bronze, knife-edged rings, 
mounted in a synthetic rub- 
ber cushion ring, remove 
rust, scale and foreign par- 
i Sa ticles before they can reach 
Construction vital internal parts. The cush- 
ion ring, compressed on as- 
© Unrestricted sembly, exerts constant pres- 
Mounting : 
sure on the bronze rings. 
© Dashpot Desigr Rings will not mar the rod, 
shana sper are oil and heat resistant and 
eb friction-free. Packing failures 
hammering are literally “wiped out"! 
Available in standard sizes for 4 to 6 inch rod diameters. 
Larger sizes up to 2414" diameter by special order. 


Detailed literature on request 


Piston Type 3 ROTORAM® VALVES 


ACCUMULATORS 


...@ wide range of dependable double shell WITH EXCLUSIVE 
and single shell A.S.M.E. approved models ROTATING STEM 
are now available for any industrial or mili- 
tary application. 


The Superior accumulators are the product of 
over ten years of design, development and manu- 
facturing experience. 


Proven in critical installations, the Superior ac- 
cumulators incorporate the most ideal combina- 
tion of design and performance characteristics 
ever offered. The design features a permanent 
piston for long-life, trouble-free service — no dia- Low silhouette mounting an” 
phragm or bladder to replace. 2024 T4 aluminum bar stock = ™ 
. ; ‘ Rust-resistant Cam Vatve rage 
Write for new free catalog Full flow air passages 


Territories available for qualified distributors. Pwr mec - , iS 
Anodized finish 


a Pedal Valve Hand 
uperior ger 
eee pe) Rotoram Valves are available in 3 and 4-way models for 4%”, 4%”, 


“and ¥” pi sizes. Special Block “V" Packing permits free 
3 snovement, Insuses long valve life. Port entry from either left 


Hydraulic Division ide. Ask your AIR-MITE Distributor, or write for complete 


waueer oF details and ilustrated catalog. 


15201 St. Clair Ave. + Cleveland 10, Ohio 
Division of Superior Pipe Specialities Co. MH DEVICES, inc. 
2917 S. Cicero Ave. + Cicero SO, Illinois (*) YORE 
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NEW BERRY/DOWTY 


LITERATURE 


——=- Sear PUMPS 


INDUSTRIAL O-RINGS 


For gas, air, water and oil. Data 
on four compounds used for seal- 
ing. SR 310-70 and SR 303-90 The Berry/Dowty line of hy- 
(Buna-N), and SR 592-70 and SR ; 
593-90 (Neoprene Strengths to 


AIF jecte xhaustive endur- 
2700 psi. Shore durometer hard- OT T-miiliiicels cycles vines - a my ieaasrte 
nesses of 70 and 90. Illustrations ance tests. orgs gp : 


and applications.—Stillman Rubber without (rated a gta at 1800 
Co., Culver City, Calif. RPM and 20 SI) was put 
measurable wear through a one million cycle 
0-2000 PSI test, with the final 
200,000 cycles at 230° F. There 
CLAMPING CYLINDERS was no measurable wear as a 
Bulletin 91036 shows features - result of this test. In this and 
and specifications. Bore sizes 1%”, . ’ 5 other tests, volumetric and 
2%”, 3”. Single or double acting 2 mechanical efficiency has in- 
From 0 to 150 psi. Base or foot ; creased slightly from beginning 
mounted. Heavy duty construction ’ ™ to end of test. a result of the 
with cast bronze body.—Airmatic ’ 
Valt é, Inc . Clet eland 
ircle 415 on Reader S 


draulic gear pumps has been 
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self-compensating design. 


Performance and warranty 
are unaffected by system 
temperatures of 230° F. 
provided minimum operat- 


BALL VALVE 


Molded of unplasticised poly- Performance 


vinyl chloride. Permits full flow is iz. guaranteed ing oil viscosity is 50 


with no pressure drop. Maintains SSU. Volumetric efficien- 
high dimensional stability. Teflon x | at 230 cies of 95°/. at 2000 PSI 


seats and Neoprene O-rings. Clean- 
ing and ieauiniaahide can be han- are normal under these 
dled without removing from line. 
Size to 3”. Pressures to 125 psi. 
Shut-off with % handle turn. Tem- 
yeratures to 140 F.—Hoke Inc., ~¢ a 9 C 
Cresskill, N. J Pressures to 3,000 PSI Value analysis (price, perform- 
a ey a Outputs from 1 to ance and reliability) proves the 
economy of Berry/Dowty Hy- 
85 GPM draulic Gear Pumps. Wire or 
RUBBER HOSE, BELTS Speeds to 6 000 RPM phone today (Corinth, Miss., 
Shows applic ations of hose and ATlantic 6-5541, Dept. K) for 
belts in foreign countries. Includes test units for evaluation on your 
V-belt drives for ice breakers, equipment. 
water pumps, stone plants, atom- ; 
izers, generators, and rip saws; 
flat belt drives for sheet metal 
equipment; hog scrapers in meat 
packing plants; flexible hose for 
cake-icing machines; and sheaves 
for milling machines.—Gates Rub- 
ber Co., Denver. 7: 
Seche GOP en Reader Secvies Gand MAIL FOR NEW GEAR PUMP CATALOG 


| =—a—a—a—a——————_ 7 Berry Hydraulics Corinth 1, Miss 
IMPULSE COUNTER erry | sme — 
| - _ = 
| 


conditions. 








For fluid metering. Positive de- HYDRAULICS Company 


tent setting. Indicator shows counts A DIVISION OF OLIVER TYRONE CORPORATION 
remaining before contact action. 


. *Dowty is the trademark of Dowty Hydraulic Units : 
Continued on next page Limited, England 
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Ths NEW 


TT ONGER-SERVICE "-.  [ERSSPNRUETE 


: HOSE ASSEMBLIES FOR 


° At zero the load contacts actuate 


* EVERY REQUIREMENT é and counter resets to start posi- 
*. Py tion, or remains at zero, depending 


on circuit arrangement. Count 
ee ae range 1 tc 120. 500 counts per 
SeeeseceseesO® minute for single batch count con- 
trol. 300 counts per minute for con- 
tinuous repetitive count cycles. 50 
milliseconds impulse duration. Ad- 
vance % count when energized, 
% count when impulse breaks. Bul- 
letin N 310.—Automatic Timing 
& Controls, Inc., King of Prussia, 
Pa. 


e 418 on Reader Service Card 
Oil & FUEL 
ASSEMBLIES ON 
A DIESEL ENGINE 


COMPRESSOR ACCESSORIES 


For use with new compressors 
or for air systems already in op 
eration. Includes dual control sys- 
tem, unloaded starting delay sys- 
tem, by-pass type crankcase oil 
filter, drive belt guard, inter- 
cooler guard, watercooled after- 
cooler, low pressure safety switch, 
intake air silencer, air receiver, 
and drain valve. Pressures to 200 
psi. 0 to 300-psi pressure gage 
Safety valve for 125- and 175-psi 
operation.—Le Roi Div., Westing- 
house Air Brake Co., Sidney, Ohio 
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POPP PPPOE EEE EERE EEE EEE ESE 


AIR BRAKE 
ASSEMBLY ON 
A TRAIN 


AiR COOLED HEAT 
EXCHANGERS 

‘ New specification sheet enables 
FREON ASSEMBLIE | manufacturers to improve deliv- 
ON AN AUTO cia les : ~ 
a ameemeveneene eries, prov ides information which 
previously had to be obtained after 
orders were received.—Air Cooled 
Exchanger Manufacturers Assoc., 


VIBRATION PROOF © LEAK PROOF © ABRASION RESISTANT |X” *" 


‘ircle 420 on Reader Service Card 


Manufacturers and users of equipment requiring hose assemblies can depend on 

Stratoflex flexible hose and hose fittings to reduce downtime through availability, 

thereby holding maintenance costs to a minimum. Designed for diesel, automotive, NONDESTRUCTIVE TUBE 
general industrial and commercial applications, Stratoflex hose and fittings have the TESTING 

proven durability that is necessary for dependable service. Stratoflex hose and Article on nondestructive test- 
fittings are available in a wide variety of sizes and types to meet every require- ing of small diameter tubing gives 
ment. Shown above are typical installations where Stratoflex hose and fittings are description of how tests are ap- 
giving economical, dependable service plied. Advantages and limitations. 
Tests include visual magnification, 
boroscope, eddy current, dye pene- 


a toon | trant, magnetic particle, ultrasonic, 
- >. anta, Chicago . s ~— « 
' | radiographic, and hydrostatic. Two- 
4 ' 
t ; 


For complete information, write for $-2 bulletin SFI-1 


$ Mitwaukee, New York | tors.—Superior Tube Co., Norris- 


P.O. Box 10398 « Fort Worth, Texas Jn o Orlando, Philadeiphia | tow P 
Branch Plants: Hawthorne, Calit.. Fort Wayne, ind Pittsburgh , San Diego | own, Fa. 


in Canada: Stratofiex of Canada, Inc San Francisco, Seattie ‘ircle 421 on Reader Service Card 
in Great Gritain: Stratofiex (U.K.) Lid Teronto, Tulsa ; 





Cleveland, Dayton | ° 
Detroit, Fort Wayne page table rates each test with 


Fort Worth, Hawthorne , 7 ‘te + ¢ ac. 
Seachem, heneen Gite respect to its most important fac 











Continued on page |78 
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AUTO-PONENT' NOW.../for the first time, 


HYDRAULIC 
FULL FLOW VALVES Stillman aircraft quality 


Flow Control, Needle, Check, 


PRB sc aw at aw 
CSM ein is and know-how are 


= P 
Ms . . it +; 

A complete line: Ye”, Ya”, 4%”, V2”, and 34” female Dryseal available LiL 

Pipe Sizes in all models and types. Equivalent Aeronautical 

Tube Sizes on special order. 

MINIMUM PRESSURE DROP AND POWER LOSS . . . Oversize 

ports and passages give maximum flow at minimum pressure 

drop, insure greater accuracy and response in hydraulic or 

large volume air cylinder control 


‘ee Contre! 
Mode 
vatve 
EASY FLOW ADJUSTMENTS under full pressure. Sea! located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure or vacuum 
bnew 


Meee! F Stendare 
’ ¢ valve 
* 


INDUSTRIAL / RINGS 


SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 

insures rapid ball movement to open or close at low differ- 

entials \iee Coatret 
FORGED BODIES permit higher pressures with wide safety ‘eve @ Meee an 
margins. Aluminum 3000 ps Steel and Stainiess Stee 

5,000 psi. Pressure ratings based on better than 5 to 1 
safety factor. All internal parts are Stainiess. Write for 


meee Valve 
illustrated catalog -_ ag 
TYPICAL APPLICATIONS 
PF ined and 


ARROW INDICATES TwO DIRECTION CONTROL a 
OMECTION OF pial * 


ia, ti 


weer 
Dial 


Ot ete ceeke 


tow Contret 
wee or Lael 
Weedle Valve fer 
__ CLOSE CONNECTION pene! mounting, 


Ti hy 4 
ql as oS Fe) 
—— 
Controlling Double Controlling Single pap dy ty 


Acting Cylinder Acting Cylinder 


. 


2919 GRANT STREET 


—~ |BELLWOOD (Chicogo Suburb) ILLINOIS 


gore eRe 


HYDRAULIC ENGINEERING 
FOR INDUSTRY 


ARDWELL 


TRADEMARK SINCE 1829 Through Stillman Technology and volume produc- 
tion, Stillman high-quality O-Rings are available at 
extremely low cost. The same quality and reliability 
DESIGN SERVICES that are engineered into O-Rings for the aircraft and 
missile industries are also featured in the new Still- 
FABRICATION man Industrial O-Rings. These all-purpose seals are 
POWER UNITS designed for use in all phases of industrial sealing, 
HYDRAULIC PANELS and are uniformly high in important features of chemi- 
ELECTRICAL CONTROL PANELS cal resistance, low swell, long life, and sealing depend- 
ability. Stillman O-Rings are stocked in a complete 
ACCUMULATORS range of sizes for rapid delivery. 
STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS Write for the all-new Stillman 


: Industrial O-Ring brochure, 
Complete Engineering and Design Services a nota aati ee 
Are Available. Qualified Sales and — 
Service Engineers in Most Areas. NOTE: Major distributorships still 
available in some major cities. 


MACHINE COMPANY STILLMAN RUBBER 
sar wiaeieie bin COMPANY 


Culver City, Calif./Cleveland, Ohio / Englewood, N. J. 


* CARDWELL 
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NEW 


‘NOW! CHOOSE THE LITERATURE 


NO 
CUSHIONING TO a en 


Bulletin J-D1 illustrates sliding 


LY FIT YOUR gate seats in ductile iron valves 
and regulators. Self-cleaning and 


self-lapping. No wire drawing 


NT Linear and straight-through flow. 
All metal construction, properties 
and specs given. Describes valves 


to 250 psi, 500 F. Sizes %” to 
CONVENTIONAL CUSHIONING ge 8 6”.—OPW-Jordan Corp., Cincin- 
ah nati 
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FLUID POWER 
COMPONENTS, SYSTEMS 


Distributor bulletin shows equip- 
ment for industrial and mobile hy- 
draulic, and pneumatic applica- 
tions. Includes pumps, valves, cyl- 
inders, motors, rotary actuators, 
accumulators, regulators, filters, 
and power units. Design and manu- 
facture of hydraulic test stands 
to 5000 psi, 150 gpm. Special ma- 
chines for atomic energy, metal- 
working and process industries.— 


Rucker Co., Oakland, Calif. 
‘ircle 423 on Reader Service Card 








MACHINE TOOL MOTORS 
™ Pre-lubricated and pre-sealed. 
Periodic bearing regreasings elim- 
inated. Cast-iron housing. Straight- 
Another through ventilation gives drip- 
proof protection regardless of 
High speed cvii . ; mounting position. Unitized stator 
. a cylinder operations frequently ae _— and balanced, die-cast rotor.— 
refined deceleration techniques than ordinary cylinder Westinghouse Electric Corp., Pitts- 


cushions burgh. 
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Now, Pathon cylinders are available with adjustable or 
non-adjustable cushions that are three to four times longer AIR VALVES, CYLINDERS 

| ” 


than ordinary cushions to provide the effective control Miniature cylinders, sizes % 
to 2%”. For air, water, or oil. 


required. 

| Pressures to 500 psi. Valve-cylin- 
_ , ’ der combination, bore sizes 1”, 
his extra length does not increase standard catalog di- 1%”. 1%”. and 2”. Pressures to 


mensions and you can customs-specify any length or 1500 psi. Clamp cylinders, bore 


sizes 14”, 2%”, 3”. Pressures to 
500 psi. Includes pin-operated 


Write for “LET’S TALK CUSHIONS” for details. | double acting, and C-clamp cylin- 


ders. Others, single and double 
acting. 2-way valves to 500 psi, 


2 sizes %” to 3”. 3-way, sizes %” to 
~ | “ “Away , es, F 
M0 MANUFACTURING COMPANY sisaue SS genase 
3823 Pacific Avenue, Cincinnati 12, Ohio | to 1500 psi. Bulletin 95051.—Air- 
matic Valve, Inc., Cleveland. 


ZUM OPM RCC MEATD ARM | ©2425 on Reader Service Card 
Continued on page 180 
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configuration up to the maximum. 
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when it’s a — 
QUESTION of 


, the ANSWER 

t will be found 
at AUBURN... 
We fabricate 
in over 200* 
WE LGUELS 


Leather - Asbestos - Nylon - Vinyl . Teflon . Silicone Rubber - Neoprene . Rubber 
Cork . Fibre . Compositions . Phenolics . Cloth . Felt - Paper . Cardboard . Plastics 
Brass . Steel . Copper . Aluminum - Kel-F - Viton A - Mylar - Other Special Materials 


Send specifications or blueprints for prompt 
quotations and recommendations, No obligation, 


THE AUBURN MANUFACTURING CO, — > 


308 Stack St., Middletown, Conn. 
New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, Iil.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. 3.3 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C, 


MARSHALSEA 


stecnalesein the manufacture of 
Valves and Filters 


for Hydraulics Pneumatic Equipment 


Illustration shows two examples 
from the wide range of valves 


MBL.3128/1 


e anc exhaust 


elding at 6,500 p.s.i., fitted 
nstalled separately 


Norma! fluid — water and soluble oil 


Full details gladly supplied on request. 
MARSHALSEA BROS. LTD « TAUNTON « ENGLAND 


An A.1.D. Approved Inspection Organisation 
ircle 117 on Reader Service C 


STAFFA 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


r.p.m. ) 


HYDRAULIC 
MOTORS 


Mark IV—5 cylinder 4,500 Ibs. ft. at 2,000 p.s.i. (Speed 
1—100 R.P.M. reversible). Overall efficiency 90% —95%. 
Mark V—7 cylinder 6,600 Ibs. ft. at 2,000 p.s.i. (Speed 
1—75 R.P.M. reversible). Overall efficiency 90% —95%. 
Ideal drive for conveyors, rolling mills, cranes, tractors, 
cement mixers, drills, and most mechanical handling 
applications. 





4” HYDRAULIC BENDER 


Standard equipment includes 2”— 4” formers for steam 
and gas pipes. The machine can be supplied either Hand 
Operated or Motorised and accessories are available for 
#”—1}" steam and gas pipes, flat bar bending up to 

7° x }?” section and electrical conduits. up to 3”. 


A complete range of Hydraulic Pipe and Tube Benders 
}" to 18" dia. Pipes is available. 


CHAMBERLAIN INDUSTRIES LTD. 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 


> Leytonstone 3678 


(MEMBER OF THE CHAMBERLAIN GROUP OF COMPANIES) 
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New from Bruning- 


AN EXCELLENT CHECK 


VALVE, YET PRICED 


BELOW MOST OTHERS 


We could have used superlatives, but we would rather they 
came from you after you have tested this new “Deccto” 
check valve. It is one we honestly believe offers a number 
of distinct advantages over others costing far more. 


In setting out to design the “Deccto” Series, we made 
economy a prime objective. Having completed comparative 
testing, we were pleased to find we had been unusually 
successful in several other ways, too. 


New “Deccto” Series check valves are not only substan- 
tially less expensive than similar products, they incorporate 
superior design features that are readily apparent to the 
discerning user. We think you will be as enthusiastic as we 
are when you have noted their performance characteristics. 


Some of them are mentioned here: 

SURGE-PROOF OPERATION A hydraulic deceleration device 
neutralizes surge-shock. 

MAINTENANCE-FREE PERFORMANCE Our tests show the 
“Deccto” improves with use, hitting its stride, so to 
speak, about the time similar check valves are ready for 
replacement. 

LEAK-PROOF CHECK ACTION Precision knife-edged, line- 
contact, metal-to-metal valve seat insures performance 
equaling or exceeding military specification. 

OPERATING PRESSURE 3000 PSI AND UP, with extremely low 
pressure-drop at rated flow. 

OPERATING TEMPERATURES —250°F to +500°F Absence of dis- 
similar materials eliminates problems of differential expan- 
sion and contraction. No elastomer seal problems. 


Confident of the worth of this new series of check valves, 
we earnestly invite inquiries, once again reminding you 
of the low prices we have set for this product. We would 
be pleased to send a sample. 


COMPANY Phone — HE 5-3511 * TWX —Li 8151 


service 


NEW 
LITERATURE 


_ COMPONENTS AND 


SYSTEMS 


Bulletin describes design and en- 
gineering of fluid power compo- 
nents and systems, including pumps, 
valves, motors and cylinders. Spec- 
ifications and __illustrations.—Air 
line Equipment Co., Inc., Philadel- 
phia. 
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POWER UNITS 


Application information in bulle- 
tin 0980-B1 covers 37 units. Twelve 
1000- and 2000-psi single pump 
models, fifteen double pump 


models of similar capacities, and 
ten continuous booster models with 
automatic pressure intensification 
to 5000 psi. Table relates gpm de- 
livery to horsepower input. Hanni- 
fin Co., Div. Parker-Hannifin Corp., 
DesPlaines, Ill. 
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CYLINDER PARTS 
INFORMATION 

Simplified parts ordering with 
model code table. Illustrations and 
internal views. Model designs 13 
and 20. Shows single and double 
rod end construction. Vickers Inc., 
Machinery Hydraulics Div., De- 
troit. 
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SILICONES 

What they are, how they can 
be used. Charts cover properties 
and features of fluids, resins, rubber 
compounds, water repellents, anti- 
foams and emulsions. Graphs and 
illustrations.— Silicones Div., Union 
Carbide Corp., New York. 
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NEWS FROM THE ORIGINATORS OF METAL- SEAL FITTINGS 





the é ? metal-seal 


tube fitting SEALS 
A 


| straight-thread ports 


Seal Ports in ALL Base Metals— 
Steel, Cast Iron, and Aluminum: 
L & L's ‘CN’ fittings are now made 
with a new special metal seal ring 
that works perfectly no matter what 
the component base metal. 





Seal ALL Straight-Thread Port Designs— 
There's no change in the ability of ‘CN’ fittings 
to seal perfectly the $.A.E. port design, as well 
as the UN port design (the ultimate port for 
both O-ring and metal seal fittings). 


Captive nut wedges the metal seal ring 
into port angle. Resulting seal is unaf- 
fected by vibration, exotic fluids, high tem- 
peratures. Seal can be remade repeatedly. 





Write for “Leak-Proof Port Connections” 


(ill 




















L oul L Seatiiaiin aie 


21590 Hoover Road + Warren, Michigan 
DISTRIBUTORS IN PRINCIPAL CITIES 





GRATIS ...a 12 page HY- 
DRAULIC CIRCUIT and FLUID 
MANUAL for almost every 
type and size hydraulic 


Triielitehilelae 


fully illustrated booklet. 


No obligation. 





AND OIL 


FILTER/SEPARATORS + AIR AND 
GAS LINE FILTERS « FILTER CARTRIDGES 


THE BRIGGS FILTRATION CO. 
E DEPT. 377 WASHINGTON 16, D. 


HYDRAULIC 


et 


HERE IS A BIG 812" x 11", file size 12 page, 


It's brimful of tech- 


nical data and drawings that every designer 
and operating engineer will want to read and 
keep for ready reference. Write for your copy. 


HYDRAULIC FLUID 


FILTERS 


Send me manual. No obligation. 





Ci | 





Company 








Address 
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How to use 


FLUID POWER 


Y efficiently 
VY economically 
is as easy aS... 


ale 


when you =>, 


SERIES 


w 


Standard Cylinders 
AIR or OIL 
Without Modification 


Save money with S-P’s complete line; rated 
200 psi air, 500 psi oil or water; 23 mounting 
types; 11 bore sizes—14” thru 14”; see 
Catalog 110C. 


K 


SERIES 
HIGH PRESSURE 
Hydraulic Cylinders 


Get smoother, more precise power; ruggedly 
built, interchangeable; 2000 psi (3000 psi 
non-shock); 12 bore sizes—1%” thru 12”; 
get Catalog 117. 


4 
SERIES 


Air-Oil BOOSTERS 


Save money, save space; boost 80 psi line 
air to 3000 psi hydraulic power with no added 
power consumption, no maintenance; see 
Catalog 116. 


oon Engineering 
ice 
Phone or Write Today 





The 4-P Manufacturing Corp. 
A BASSETT COMPANY 


3 @ 
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for Reliability—Quality—Delivery 


—\ Piston Type 
W ATE RM MA K HALF ACCUMULATORS 

















for: 
Auxiliary Power Cutaway View of Typical Hale Accumulator 


Leakage Compensator nn 

Surge Dampener I he HALE Piston Accumulators fea- 

ture a unique piston design which as- 

sures long seal life and no air or oil 
featuring: leakage. The free piston contains three 

Self-Balancing Piston “O” ring seals, all of which are active 

. “me me members. Any air or oil trapped between 

of line pressure re- Triple bg Ring Seel two seals is automatically discharged to 

r pilot to open vaive. ; Auto-Relieving Piston its respective chamber during each pis- 

nd light in weight. i ton stroke. 

a” N.P.T.F., 3000 p.s.i. Send Tedey! The end caps, accurately machined to 
For new, sup- receive the piston for dashpot action, 
plemental il- use the same “O” ring seals as the pis- 
lustrated Bul- . . 
letin No. 387, ‘On, thus requiring only one seal size 

as spare parts. 


Emergency Power 


i. Write to FLUID POWER DIVISION 
> . = HALE FIRE PUMP COMPANY 


CONSHOHOCKEN, PA. 
LOCK 


VALVES 
Simple, positive, low-cost way oe 
to prevent cylinder creep due 
to leakage of spool valve. %" 


“4 


YY Bass 


11a) ©) hae o)fclei-me o)|l-an alia -t-lealsle male) (= 
Drive in tapered pin until ends are 


a0 t-i ae @lelaldge)iicieM-> 4el-lal-)(e)amers| eli -1— 
COUNTERBALANCE VALVES 
ooth, positive control of 
tive loads. Cylinder speed 
roportioned to pump output 
6" and 1° N.P.T.F., 3000 p.s.i 


grooves to “bite” into casting, 


qed | 
fei 35 - 


assures a bone dry seal that with 


—} sl alel-m o)g-1-t-10|a-1-m 0] om com -10M010/08 ol) 


ail 


Now widely used on aircraft and 
missiles, and for pumps, servo 


Valves, regulators, etc 


jraulic system design while you get 
f 


nproved performance. Why settle for halfway 
easures when you n specify a Waterman 


vaive designed tor these and other special 


Send today for 
valuable Catalog 3001 


Waterman fl 


725 Custer Ave., Evanston, lil. 
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WRITE TODAY 
FOR 
COMPLETE 
ENGINEERING 
DATA 


Se LH te 





o sO 





POST 
“Yoi-1] 38m e)o PARCO PROBLEM PROBERS 


INDUSTRY #) _FAILURE-PROOF BONDING 


Racine appoints vice 
president, manager 

George A. Ver- 
haeghe has been 
named vice presi 
dent of sales of 
hydraulic prod- 
ucts for Racine 
Hydraulics & Ma- 
chinery, Inc., Ra- 
cine, Wisconsin 
Verhaeghe has 
been with Racine 
for 14 years. He had been in charge 
of hydraulic sales for the past sev- 
eral years. Clare Hellenberg was 
named manager of the Mobile Hy 
draulic Div. He will continue as 
chief engineer. Hellenberg has been 
with Racine since 1957. He was 
formerly a mobile hydraulic spe- 
cialist with Vickers, Inc 


Verhaeghe 


Greer gets new board 
members 


In a reorganization of corporate 
management, Barney B. Hayden, 
vice president of Precision Sheet 
Metal. Inc.. was elected to the 
board of Greer Hydraulics, Inc., 
Los Angeles. Hayden has exten- 
sive experience with air-craft and 
military customers. John L. Hill 
was also elected a director. He 


is vice president and director ot 
Hill Richards & Co., Inc. invest- If your product design includes components where rubber is bonded 
ment bankers in California to metal, how can you be sure that these bonds are failure-proof? 
There is no known method for testing a bonded joint except by 
Denison names manager ages testing to destruction. Failure-proof bonding must be accomplished 
of Marysville plant during component production, not ascertained by subsequent tests. C) This is 
William F. Bo- where Parco’s research, process control, scientifically designed production equip- 
hannan has been ment, exacting production techniques and experienced personnel pay huge 
dividends in bonded joint quality and dependability.E Parco laboratories have 
of the new plant thoroughly researched the bonding of rubber to metal and have developed 
to be erected at precise and scientific process controls which assure consistent, fail-proof results. 
Marvsville. Ohio Bonding is accomplished with shop equipment specifically designed for this 
specialized purpose, and by Parco operators with years of experience in bond- 
ing. C Consult with Parco engineers regarding rubber-to-metal bonded joints 
which are stronger than the rubber itself. 


named manager 


by Denison En- 
gineering Div., 
American Brake 
Shoe Co., Colum- 


Bohannan 
bus. Bohannan 


will: Plastic and Rubber Products Company 
Send for @* ® | 2100 Hyde Park Bivd. + Los Angeles 47, Calif 
Please send the Parco O-Ring Data Chart to 


will be responsible for all oper- 
ations of the new plant which will 
reach full scale production of hy- 
draulic axial piston pumps and 
valves later this year. Bohannan 
joined Denison in 1951 as an as- 
sistant to the general manager, and 
was later appointed supervisor of 
the research laboratory. He has 
been manager of the product de- 

Continued on next page 


your latest &- 
Parco Slide Rule A NAME 


( Brea Plastic and Rubber Products Company 
. 2100 Hyde Park Boulevard 
Los Angeles 47, California 
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sign group where he supervised 
modification of newly designed hy 
draulic products to adapt them for 
p duction. His present position ts 
hiet engineer 


Polymer opens new 
service facility 


Polymer Corp Reading, Pa 


opened a new facility in Indus 


DEPENDAS 


trial Park, Rolling Meadows, UL, 
for its subsidiary, The Polymer 
Corp. of Penna. Polymer has engi- 
neered and distributed plastic stock 
shapes in the midwest since 1947 


Parker-Hannifin moves 
Los Angeles office 


Parker-Hannifin sales office for 
industrial components in the south 
western region has moved from 
Los Angeles to Culver City, Calif 
Regional manager in this office 
is D. G. Henderson. Sales engi 
neers include Dale R. Thompson 
Frank W. Cowdrey, and C. Q 


Hagerty. This group will handle 


THESE HANDS DARE TO TEST THEIR SKILL 


with rigid, station-by-station inspection. 


CROSS hydraulic cylinder dependability 


is not left to chance. Every component 


must conform to the industry’s highest 


standards — standards set at CROSS 


with faith in the workers’ skills. Their 


pride of craftsmanship is your guar- 


antee of quality. For a cylinder to with- 


stand severe pressures, corrosive 


atmospheres — look to CROSS. 


MANUFACTURING COMPANY 
Lewis. Kansas / Phone EA 4-5525 


CROSS Engineers Available to You for Free Consultation! 


51 


all Parker-Hannifin pneumatic and 
hydraulic products including cyl- 
inders, control valves, presses and 
power units, lubricators, filters and 
regulators, fittings, accumulators, 
and machinery. 


Marsh promotes 3 in sales 
Don L. Warner 


was made assis 
tant sales mana 
ger of Marsh In 
strument Co 
Div. Colorado Oj] 
& Gas Corp 
Skokie, Illinois 
Jack Kelly suc 
ceeds Warner as 
manager of the 
Philadelphia district, including 
eastern Pennsylvania, New Jerse, 
District of Columbia, Marvland, 
and Delaware. Warner and Kelly 
have been with Marsh for ten 
vears. Robert Ely is manager of 


Warner 


the midwestern district, including 
Illinois, Indiana, western Michigan 
Iowa. Nebraska. Missouri, Kansas 
Colorado, Wyoming, and Montana 
He was a sales representative 


New president at Weinman 


( Dana Chalfant has _ been 
elected president of Weinman 
Pump & Supply Co. Pittsburgh 
( E. Chalfant, who had been 
president and chief executive of 
ficer, became chairman of the 
board 


Cc. D. Chalfant Paneitz 


Oilgear announces Chicago 
district office 


Oilgear Co., Milwaukee, will 
have their sales, service and ap 
plication-engineering office lo 
cated in Villa Park, Ill. Clarence 
H. Paneitz will direct the sale of 
components in this territory. He 
has been with Oilgear since 1935 
Vitious Jurkonis will be engi 
neering representative in the area 
He has been an application-engi 
neering representative in the mid 
west since 1946. 


Borden expands in 
component supply 
A. E. Borden Co., Inc., Boston, 


has entered the complete fluid 
Continued on page 1/86 
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OUTSTANDING SUCCESS wWITH THE 


PRE-SPIROFLEX setiop or 
HIGH PRESSURE HOSE MANUFACTURE 


e EXTREMELY HIGH PRESSURES ARE OBTAINED 
ALONG WITH SUPER-FLEXIBILITY. 


e THE INDIVIDUALLY CONTROLLED HIGH TENSILE 
WIRES REMAIN INERT AFTER WRAPPING. 


e “STAY-PUT” COVERS ALLOW EASY 
ASSEMBLY OF FITTINGS. 


e LONGER HOSE LIFE DUE TO LESS 
COVER FRICTION. 


COVER CUT BACK TO SHOW 
PRECISE WRAP. 








WORLD PATENTS = BRIT. PROV. PAT. NOS. 
PENDING. 6944/60. 6945/60. 


FOR ALL INFORMATION WRITE: 
“MACHINERY DIVISION.” 
ALBION WORKS 


B&F CARTER & CO. LTD. sotto +. exciano 


ELECTRIC CABLE, FLEXIBLE TUBE & PIPE, BRAIDING AND WIRE ROPE MACHINERY OF EVERY DESCRIPTION. 


REPRESENTATION IN THE U.S.A. 
PRECI-MATIC CORP., 60 E. 42ND. ST.. NEW YORK 17, N. Y. 


The BIGGEST SCOOP 
in AIR PUMPS! 


@ Four curved vanes scoop up 
LEIMAN large volumes of air—provide 2 
to 3 times more air space. 


CURVED VANES — eee 


RUT ie ones ond cinders made of 


; . n tion). Hone themselves to hard, 

-- provide high capacity glassy smoothness to assure leak- | 

. f - 

with slower speeds and won, Neagle aur’ & Gal 
. tically tak by rota 

less wear ee oe eee 


GRAMS: “BRAIDERS BOLTON” 











Leiman Air Pumps maintain new-pump efficiency and 
wc fully-rated vacuum or pressure for the life of your equip- 


Write for new catalog showing consinaction, ment, with little or no maintenance or repair. Fewer 
Pp 
types, sizes and specifications, plus Application moving parts—no gaskets or packing—no composition 


Sj 
27 = 
"Book containing many “how-to-do-it” blueprints. vanes to wear out or renew. Pulseless airflow—every 


pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 


Rota ry Positive design or application. 
AIR Pp UMPS LEIMAN BROS.,INC., 151 Christie St., Newark 5,N.J. 


Established 1889 


Vacuum to 29.9 Hg Pressure to 20 p.s.i.g Volume to 162 c.f.m 
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YOUR HYDRAULIC 


SYSTEM (‘Loam 


with 


HILCO 


HYDRAULIC Ol FILTERS 


No More Varnish and Sludge Deposits 
@ No More Flushing and Manual Cleaning 
e No More Frequent Oil Changes 

@ No More Accumulation of Dirt 





Filter life up to a year eliminates usual 
frequent draining, refilling of systems. 


Filters trap dirt, acids, rust, 


Hyflow oil 
ocosrgae all solid contaminants, 


ludge, gums, resins + ++ 
pay i nd in 
d keeps your hydraulic system clean @ 

an : 

top running condition at all times. . 
; i n 

hic means longer oil life, reduced wear @ 

ro down time and lower 


To you, 


HILCO 

OIL RECLAIMER 
For complete oll re 
clei n fia nd woke 

: lids, act : 

pene ag sitivity depends upon ¢ clean “ile impurities: | moe 

uli nit sensitt \.  impuriie . 
draulic u ILCO Hyflow filters remove solids as — Se nydrauiic 
eign nd retain much fluids by heatve 
nat process. 


abrasion .-- hence, less 


maintenance costs giving you © ad 
‘on with increased production. My 


ontinuous equip- 


soon as they enter the sys ‘ a 
pager = yi the full capacity and economy 
p running condition with HILCO. 
models. They 4" be 
pment operation. 


of the moisture wh 
atmosphere and from condensation. 
of your equipment by keeping a to ne 
Hydraulic Oil Filters come in ame P ne aa 
hooked into hydraulic systems without interrup 


eo SEE FOR YOURSELF HOW HILCO 
keeps your Hydraulic System Clean... 


Recommendations at "0 Obligation 


148 W. FOURTH ST. © ELMIRA, NEW YORK 
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component supply field. Their serv- 
ices will be offered in New Eng- 
land. The company’s line includes 
Imperial-Eastman fittings, tools 
and hydraulic hose. Borden has 
branch warehouses in Portland, 
Maine; Providence, R.I.; and soon 
in Manchester, N. H. 


Wilkerson appoints 
Cozard 


Wilkerson Corp., Englewood, 
Colorado, put William Cozard in 
charge of Southeastern regional 
sales. Cozard has been in the com- 
pany’s sales department for eleven 
years. From 1954 to 1957, he was 
sales manager. Then he retired to 
Florida and founded Air Devices 
Corp, of which he is still president 


Bendix names western 
representative 


Frank E. Hibbard was appointed 
pacific coast regional manager of 
the Bendix Industrial Controls Sec- 
tion, Detroit. Hibbard has twenty 
vears of sales and engineering ex- 
perience. 


a 


Reck Hibbard 


Jamesbury names 
sales executives 


Maxwell H. Reck, asst. sales 
manager of Jamesbury Corp., 
Worcester, Mass., for the past three 
years, was named sales manager. 
W. G. Hurd, formerly Jamesbury 
district sales manager for south- 
eastern United States, succeeds 


Reck. 
Continued on page |88 
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Proven in thousands of installations | Packs more 


PERFORMANCE 


into less space 


Northern Nitralloy Pumps are noted for their 
ability to handle difficult pumping assignments. 
They’re able to do so because they are built to 
tolerances of extreme accuracy from a variety of 
metals. Rugged design plus precision construction 
equals years of good service. 

Pump sections and parts are interchangeable and 
can be made from Nitralloy, ni resist, cast iron, 
steel, stainless steel, bronze, aluminum and other 
metals. This permits designing pumps for virtually 
any application. 

Northern Pumps are available in capacities from 
1/, to 146 gpm at pressures up to 2,000 psi. For free 
catalog and engineering data, write today. 


Northern Ordnance Incorporated 
Subsidiary of NORTHERN PUMP COMPANY 
Minneapolis 21, Minnesota 





ete) le} i.e7. 1s 


in-Line Relief Valves 

















Write for details now, and 
i Large capacity — small size see the D-W Seal at Greene, 
@ insures pressure for pilot 9 pacity on Oe Oe eee 


operated valves Non-adjustable — 15, 45 or Design Engineering Show. 


65 psi 


@ Limits pressure in lubricat- 
For oil to 3000 psi 


ing and other low pressure 


systems Sizes— %”", 2", %", 1", 1Wq", 
Pipe (NPFT) 


Write for detailed literature 
Manvfacturers of Hydraulic Valves and Devices CREENE TWEEN} & 
. Relief Valves ©® Check Valves * Restrictor Valves 
! ul re | ) 00. 
R TH YEAR 


“ Needle Valves ® Pilot Check Valves * Special Valves 
ontrols, inc. Pressure Compensated Flow Regulators 





, OHIO 
BOX 186 e MENTOR, © NORTH WALES, PA 


Member of Nationa! Fivid Power Association 
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Mr. Design Engineer: 

we pull the rug out from 

under rugged problems 
involving 


Precision Molded Parts 


Design engineers’ problems involving custom 
designed, precision molded parts for hydraulic 
and pneumatic systems especially the tough 
ones are welcomed at AERO GASKET. Molded 
parts of rubber compounds such as Viton, sili 
cones, buna N, and Neoprene in an infinite variety 
of shapes and sizes can be supplied for compo 
nents that must operate at temperatures as low 
2s —65°F or up to 600°F. High and low tempera 
ture plastics such as Teflon and Kel F are also 
used by AERO GASKET in developing molded parts 
that conform to the most demanding tolerances 
All compounds are controlled by ASTM test 
methods. SEND SPECS AND BLUEPRINTS FOR 
PROMPT QUOTATIONS 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 
25 Hanover Street, Meriden, Conn 
a Please send me the Data Sheets describing Aero 
Gasket Precision Moided Parts 
| am also interested in 
] Precision Metal Parts [] Seais and Gaskets 
Diaphragms and Diaphragm Assemblies 


name 





company 
co. address 











AERO Gasket 


CORPORATION 
Meriden, Connecticut 


DIAPHRAGMS « ACTUATORS « ACCUMULATORS 
METALLIC & NONMETALLIC GASKETS 
CLAMPS OF ALL TYPES AND DESCRIPTIONS / 

MOLDED RUBBER PARTS « METAL df 
STAMPINGS « METAL-TO-RUBBER 
BONDING 
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New distributors 


Haskel Engineering & Supply Co., Glendale and San 
Francisco, has been appointed national distributor and 
western factory representative by Del Manufacturing 
Los Angeles. Haskel will handle two new seals used 
industry and missiles. They will be exclusive agent 
in the 11 western states and will appoint manufactur 
er's representatives in industrial areas 


Norwalk Co., Inc., South Norwalk, Conn., manu 
facturer of high pressure all and gas compressors, has 
been appointed distributor for Bauer compressors, made 
in Western Germany. The Bauer compressors will sup 
plement the full range of heavy Norwalk models 


Humphrey Products, Div. General Gas Light Co 
Kalamazoo, Mich., has appointed the following dis 
tributors to sell air valves and pneumatic devices 
Kirkhof Electric Grand Rapids -western Mich 
Hughes Industrial Products Buftalo.—western New 
York; Circuit Engineering, Jacksonville—Florida and 
southern Georgia; William S. Brooks Co., Atlanta 
central and northern Georgia, eastern Tennessee; Air- 
draulics Supply Co., Memphis,—western Tennessee 
northern Mississippi and Arkansas 


SENSATIONAL, HIGH PERFORMANCE 
RECYCLING POPPET VALVE 


NOVI-MATIC’S RECYCLING POPPET VALVE: 
Automatically and completely eliminates static 
air pressure from pilot chamber of bleeder-type 
air-operated valves. Pressing of plunger opens 
poppet at bottom of valve. Poppet remains un 
seated until all static air is released and then 
reseats while plunger remains depressed 
Four way valve can be actuated in opposite 
direction even though poppet valve plunger is 
still depressed 


The Novi-Matic recycling poppet 
valve is the only poppet valve 
of its type with gvcronteed 
superior performance and re 
liability 
Novi-Matic’s recycling poppet valves, in conjunc 
tion with Novi-Matic’s 3-way and 4-way valves 
have proven themselves in a multitude of opera- 
tions such as the automation of machines for 
drilling, milling, handling, packaging, assembling, 
bag making, embossing, wrapping, sizing, box 
making, bag filling, sealing, counting, tagging, 
bottle filling, marking, stamping, weighing, and 
many others 


Perhaps our valves could help your particular 
industry. Why not try them? 
Write about our other poppet, 3-way & 4-way valves. 
Novi-Matic Valve Division 

i foh'd Mt Role) Mr. .lF-fetallal-m OCleomm, (oh Ami loiar 
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Compressed ar 
Data 

You should have 

about damage 
caused by 

Vater, Vapors, 

Acid fumes 

and Abrasives 
in the tr 

Sy Stem 


A study and discussion of « ompressed 
air and its inherent properties which 
cause corrosion, contamination, 
abrasion and freezing of pneumati 
16-page 


brochure *‘ Moisture Control.”’ 


equipment are covered in 


Now in its 26th printing, the bro 
chure explains how the unique, low 
cost Van-Air method extracts water 
ac id 
which normally flow past aftercooler 
elements 
and 


vapors, fumes and abrasives 


and how these 
( orrode 


controls 


receiver 
pneumatic equipment 
damage products in pros 
ess— contaminate exposed solutions 
The method (which operates for 
ONE-CENT per 18,000 
requires no heat or power 
no regeneration—delivers air dry, 
sterile non-toxi Now 
used in hundreds of different appli 
large 


[ ss than 
cu, ft 
clean and 
cations in all types of plants 


The method can treat 
volume of compressor output 


and small 
any 
from minimal air for smallest instru- 
ment, gage, tool, etc. to total air for 
entire plant. It has no capacity limit 
Ask for brochure—/free on request. 


__VAN PRODUCTS CO.* MFRS. 
5713 SWANVILLE ROAD, ERIE, PA 
174 on Reader Service Card 
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MARKET PLACE 


When replying to a box number in the 
Market Place, address your letter to Hy- 
draulics & Pneumatics, 812 Huron Road, 
Clevelond 15, Ohio. Attention: Box No. 





Sales Engineer 
Southern California 


An outstanding sales position is 
open for a Mechanical Engineer 
with a proven successful sales 
background in the application of 
industrial hydraulic and pneumatic 
components. Now in our 20th year 
as the West’s largest independent 
distributor, we represent leading 
manufacturers of fluid power com- 
ponents. In six years we have 
grown from 45 to 140 employees. 
Our complete engineering and man- 
ufacturing facilities provide full 
support in experienced overall sys- 
tems capabilities. Substantial sal- 
ary and commission. Excellent 
Profit Sharing Plan and Insurance 
benefits. Financial assistance if re- 
location is required. Forward resu- 
me in strict confidence to Tom S. 
Cozzens, District Manager. 


THE RUCKER COMPANY 
6170 Telegraph Road 
Los Angeles 22, California 








magnetic unit for 
hydroulic reservoirs 


@" DOUBLE MAGNETIZATION” 
@ CUTS MACHINE DOWN TIME 
@ REDUCES MAINTENANCE 

@ MORE DURABLE 

@ MASSIVE APPEARANCE 


Write, wire or phone WO 3-1466 


for information and prices. 


"4 
43:1: 34 (\ COMPANY 


2320 Custer Ave. -* Rockford, Illinois 
MANUFACTURERS OF MAGNETIC DEVICES 


for positive flow 
control... 
POW-R-TROL 


SPEED CONTROL VALVES 


sensitive - accurate 
dependable - economical 
Available with 14” to 1” ports, pres- 
sure ranges up to 5000 psi, with or 
without micrometer adjustment, and 
with male or female dry seal pipe- 


threads. Meet all J.I.C. and AN 
Specifications. 


Write for complete details. 


POKORNY POW-R-TROL PRODUCTS ac 
10643 Memphis Rd. ¢ Cleveland 9, Ohio 


POW-R-TROL 


HYDRAULIC 
CHECKING 
UNITS 


motion 
control... 
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NEW Hk SERIES 


ANU 
WANAVI.F 


Two Stage Compressed : 
Air Line Filters 
over 99.9% 
EFFICIENT 


DOWN T0 
» SUB-MICRON 
SIZE! 


(formerly 
C4H 


“FINEST... Wd senes 
of the INTERCHANGEABLES”’ 


f ioneered tapered cush- 
+= pe memes ot ee tions on 2000-3000 psi 
cushion entrance — permit faster HYDRAULIC 
cycling — greater production ALL STEEL CON- 
BORES up to 30° — STROKES to STRUCTION 
26 feet, on application. EASILY REMOVED 
Ask for NEW 16-page ROD CARTRIDGE 
full color Bulletin 261 BORES 1'% thru 14 
18 MOUNTINGS 
— MEETS or EXCEEDS 
LIFER J.1.6. STANDARDS 
CORPORATION Game.) DISTRIBUTORS 
INTERNATIONALLY 


‘w~vrrrrrerrrrrrererereerrTee 


la i i i i i i i i hi hi i hi i hi i hi hi ih hi hi hh hi hh hi hh hh hh he he he he i he i 





Cincinnati 15, Ohio 
Ph: POplar 1-8227 TWX: CI-683 SEE PHONE BOOK YELLOW PAGES 
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UINIIAIMA ST ED, 


MANIFOLD MOUNTING 


OF VERSA SERIES “A” SOLENOID VALVES 


If your plant uses medium to large compressed air 
lines, you need Air-Maze Model PL Two Stage Com- 


pressed Air Filter-Separators. Exclusive two stage 








element construction affords over 99.9% efficiency in 
removing solid particles down to sub-micron size, as 
well as entrained liquids in the form of fine water 
mist and oil smoke. Collected liquids drain into the 
container for easy removal. Because of its large ca- 
pacity it needs only occasional servicing which can 
be completed in minutes 

Air-Maze PL Series Filter-Separators withstand 
operating pressure of 150 psi., are available in a va- 


riety of sizes to fit standard pipe inlet and outlet. 


2 Now You can mount an unlimited rok with the Series 

a | id Valves as one integrated unit with these new 
FREE! Write for Bulletin No. 777 for additional information. we 4. a .. os $ make pos- 
sidle simplicity of design in both Hydraulic and Pneumatic 
operation, because only one iniet is required to feed the 
entire line of valves. Additional blocks can be added at any 


Ww benedict is eta, 
justable built-in bleed controls 
AIR-MAZE DIVISION «| ERS Wy 





CLEVELAND 28, OHIO Ordinates provide the most flexible and 


reliable Multiple Solenoid Valve Assem- 
blies in the Control Vaive field. Write 
ROCKWELL-STANDARD CORPORATION for Bulletin # 960. ean ana 
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TH) XZ 


1/6 h.p. 


' 1/2 hp. 


A, 


4 hp. 
2 h.p. 


Fl 


Specify 7 hp. 


Air Power! 


STOCKED FOR 
IMMEDIATE 
SHIPMENT 


Need a compact, low-cost motor for original equipment 
or plant use applications? Air may be your answer... 
using one of these efficient Gast rotary-vane Air Motors. 
Look at the special advantages they offer you: 


They're explosion-proof — no sparks, no danger! 
Low initial cost compared to other motors. 
Speed variable with simple valve control. 
Can't burn out if overloaded or stalled. 
Reversible rotation optional on some models. 
Rotor vanes take up their own wear. 
Quickly attached to plant air lines. 
Amazingly light, compact for h.p. delivered. 
Ball-bearing; almost service-free design. 

10. Mechanically simple, neat in appearance. 


Gast Air Motors are supplied as original equipment on 
pneumatic hoists, mixers for paint and chemicals, fans, 
blowers, fuel hose-reel rewinders, liquid pumps, spool- 
ing machines and a host of other products. Used in 
explosive atmospheres and in “hot” locations to 250° F. 





Model No. 1AM 2AM 4AM 6AM 8AM 16AM 
HP. ot 90 P.S.1., 2000 RPM O13 OST ut 20 40 7.0 
Weight, ibs. 1% 5% 8 7 2s 65 





For complete performance data, write for Air Motor 
Bulletins. Specify models that interest you. 
THEY'LL DRIVE EQUIPMENT 4 WAYS: J 


T Gear reducer } 
> \> 
« Ww lo), With 
Aa a8 i flange 
mounting 
¥ 


Use variable-speed, explosion-proof 


GAST AIR MOTORS 


AIR MOTORS + VACUUM PUMPS + COMPRESSORS 


& GAS Twanuracturinc CORP 


PO. 80x 117-D 
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AIRMATIC 
MINIATURE 
AIR CYLINDERS 


compact, space-saving 
and easily installed 


Wherever space is at a premium, Airmatic 
Miniature Air Cylinders are today’s number 
one selection for aiding in dependable, main- 


tenance-free automation. 


For activating electrical contacts in test jigs 
ind fixtures—as miniature air vices—in auto- 
matic work for feeding, ejecting, soldering 
and many other applications. In fact, applica- 
tions are limited only by the ingenuity of in- 


dustry’s design and production engineers. 


Shown here, for example, is Airmatic No. 
C-1125 mounted on the gravity feed chute of a 


vibrating parts feeder. 


The complete miniature line (with bores of 
%”, %", %", 1”, 1%’, and 2”) are de- 
signed with thick brass tube walls. 

Airmatic products lead the field in quality, 
delivery, price! Get your copy of “Airmatic 
Cylinders for Automation”, Bulletin 91017, 


today. 


AIRMATIC “ic° 


7313 Associate Ave., Cleveland 9, Ohio 


Phooe: WOoddine 1-5320 @ Western Union: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
9 ne | 
192 


Fluid Controls, Inc. 
Fluid Regulators Corp. 
Formrite Tube Co. 
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Galland-Henning Mfg. Co., Nopak Div. 
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DESIGN 


*“s* «* .. INTO 
SMALL 
SPACE 


Available: 
2-3-4 Way 

4” and 46” Sizes 
Dead Seal — 

. No lubrication 
required. 


Mode! 250-4E2 
4” 4-Way 


Momentary Contact 


PL) Ptumphrey 
ELECTRIC 
VALVES 


SPECIFICATIONS 
yn -4 Way) 
Pressure Range —30 
Oldhile m1) 4-1 250 
Shipping Weight—3 Ib. 4 oz 
Dimensions —4-5/16” x 4-1/4" x z 


80.04 C.F.M 100 PS 


EXCLUSIVE ELECTROPACT DESIGN 


Coils —Epoxie Sealed, Metal Encased 


Stroke (S« 022 Full 


#250-4£2 Momentary Contact | #250-4E] Maintained Contact 
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DEAD-TIGHT SEATING OF ASCO 4-WAY SOLENOID VALVE PREVENTS PISTON DRIFT 


3-POSITION, 4-WAY DESIGN 


POPPET-TYPE SEATING — 
__CANNOT STICK OR LEAK 


INSTANTANEOUS OPERATION 


EXPLOSION-PROOF' 
ENCLOSURE AVAILABLE 


PRESSURES UP TO 250 PSI 
ON AIR, WATER OR OIL 


RUGGED BRASS BAR STOCK 


2 SOLENOID CORES 
AND 4 DIAPHRAGMS ARE 
ONLY MOVING PARTS 


DEPENDABLE ConTRot By Automatic Switch Co. 


... PERMITS PRECISION INCHING 


Positive control of the cylinder piston is inherent in the design of this 
ASCO Bulletin 8347 valve. Leakage of air or liquid is made impossible, 
so that whenever both solenoids are de-energized, the valve assumes 
a center position and all orifices are blocked, locking cylinder piston 
in position. Dead-tight (poppet-type) valve seating permits precision 
inching of the piston, as well as absolute control of any length of stroke, 
with instantaneous stopping and not a trace of drift. 

The utter simplicity of design and rugged construction assure many 
millions of trouble-free operations. You can choose the 8347 in either 
the ,” or the °%%” pipe size for pressures to 250 psi, and you can mount 
it in any position. It is available from stock for immediate delivery, 
as are other ASCO solenoid valves. 

Write for Bulletin 8347, providing complete descriptive information on this 
new, reliable 4-way. 


ASCO Valves 


SOB HANOVER RD. FLORHAM PARK, N. J. - FRONTIER 7.4600 - AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 





Servo Valves To Match 
Your SPECIFIC Needs 


Ruggedness, dirt tolerance, reliability, low cost and compatibility 
with standard hydraulic components featured in complete line 


Extremely accurate flow modulation for fast, precise 
closed-loop control of position, velocity, and accelera- 
tion is offered in the complete line of Vickers servo 
valves. They are specifically designed for industrial 
applications with a range from 0 to 37 gpm. 

Low cost of all servo valves in the line is the result 
of being designed for production economies. In addi- 
tion, the inherent simplicity of the Vickers design pays 
off further when occasional service or cleaning is needed 
—in most cases the valves do not have to he returned 
to the factory for service. 


NEW series SC4 single stage servo valves are latest additions 
to the complete Vickers line. Rated at 0-3 gpm, they combine 
high performance with flexibility and ruggedness. 


Three Basic Series Available—A new single stage design 
rated from 0 to 3 gpm with 350 psi pressure drop, and 
two separate series of two-stage variable gain servo 
valves rated to 17 and 37 gpm, with 1000 psi pressure 
drop, are included in the line. Each of the two-stage 
valves is available in several models enabling the user 
to select the best valve for the job. 


Designed To Take It—Temperature, dirt and vibration 
conditions normally encountered in industrial applica- 
tions will not affect accuracy or performance of these 
servo valves when they are used with standard, 10 
micron full flow filters. Both the single and two stage 
valves are equipped with large industrial, high force 
torque motors and will not clog or stick when operated 
with clean industrial hydraulic oils. 


Part of Complete Line—Of equal importance for con- 
;' . tinued system accuracy and reliability, these servo valves 
Two complete series of two-stage valves cover system require- are part of the complete line of high quality hydraulic 
ments from 0-17 gpm and 0-37 gpm. With several models in in eneilidiin a Falng emnmetttis 
each series, system needs can be precisely satisfied. products available from Vickers. Thus, responsibility 
: for efficient operation of the entire hydraulic system 
rests with a single source. 
Complete pre-engineered servo systems using the 
Vickers “Building Block” concept can be provided for 
many installations to reduce development and engineer- 
ing costs. Such systems can include: servo valves, 
motors, hydraulic power supplies, electronic amplifiers, 
VICKERS INCORPORATED electrical feedbacks, etc. 
DIVISION OF SPERRY RAND CORPORATION Your nearby Vickers application engineer will assist 
Machinery Hydraulics Division you with your specific requirements or write, wire or 
ADMINISTRATIVE and ENGINEERING CENTER call for Bulletins 59-74, 61-79. 
Department | 474 Detroit 32, Michigan 


Servo valves can be mounted separately or combined in one 
package with Vickers servo motors or hydraulic cylinders. All 
components for a complete system—either custom engineered 
or “Building Block” —are available from Vickers. 
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